








‘printed op Thin Paper tor Foreign 


s 


Established 1856. 


" os 









CT. 


Registered as a Newspaper. 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND,'LONDON,;W.C. 2. 








Vou. CXXXII.—No. 3425) 


LONDON : FRIDAY EVENING. 





_ PUBLIC 
uired b 


Re 
a of NI 


CONSTRUCTION, 


—_— 


NOTICES 


Y 
the Govern- 
ERIA, for RAILWAY 
for two tours, each of 
12 to 18 months’ service, with possible 


07 _—FOREMEN OF WORKS £440. 
= ~~ must have been 





extension 
M. 10,9 
212-4500 per annum. 





AUGUST 19, 1921 











trained as carpenters oT and havea 

good general knowledge of building construction and 
te work 

copore\: '005.—BRIDGE ERECTOR.—Salary £440- 

£12-£500 per cane. a should have a 


thorough knowledge of steel erection generally 
and experience particularly in ‘polting. riveting up. | 
and launching girders. 

In each case a commuted travelling and bush allow- 
ance of £7 108, & mon payable whilst in the | 
Colony. when permanent quarters are not provided | 
Pree passages, Liberal leave in “England on sort 
aaa iidates, age 25-40. should apply at once, by 


letter, stating age am ,and mentioning this 
paper, to the CRO AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W. 1. quoting 


the number shown above against the appointment for 
which annlication f« heine made. _ 5936 


He iot-Watt College. 





EDINBURGH. 
Paiscrpal—A P. Lav RIE, M.A., 
ENGINEERING. 
Complete Diploma Courses in MECHANICAL. ELEC- 
ICAL, MINING, and OIL MINING ENGINEER- 


TR 
IN 





CHEMISTRY. 
Courses for Students preparing for the 
n Mineral and Organic Chemistry, Chemistry 
of Foods and Drugs. and Bio-Chemistry. Courses 
for Brewers’ Chemists. 
Courses tor Students preparing for the 


PHARMACEUTICAL EXAMINATIONS. 


Diploma 
ALC. i 


BUILDING CONSTRUCTION. 
Two Years’ Course in Building Construction for 
Builders’ Clerks and Surveyors instituted, 
leading to a Certificate. 


Classes open llth October 
Entrance Examination c 27th Sep 


A 


+ Y 





Prospectus and information on application to 
Principal at the College. 
PETER MACNAUGHTON, Clerk. 
=< = 


Oftices. 
20, York-place, Edinburgh, 


August, 1921. 5906 





Tniversity College of Swansea. 


(A Constituent Giver of of the University 
APPLIED SCIENCE DEPARTMENTS. 
METALLURGY. 

Professor: C, A. Epwaxps, D.Sc. (Manchester). 
Lecturer: H. I. Com, 7A (Wales and Birmingham). 


Assistant Lecturers: A NORBURY. M.Sc. (Man- 
. (Cantab), A.M. 
E.E. 
R. G. Isaacs, 
(Lon 
Lecturer * Civi J. Lioyvp Davies, 


J 





Se. 
I enensivatee : SELWYs CASWELL. 


y > TT 





t Ss ~ ¥- ho aim at . ; sae 

ages 8 w en u 

Sh ae gh 

situated in the heart of area, which 
number of works of 


includes a large very 
c wt < unrivalled vartet 








y | 
manufacturers of the 
y to the support of the 

"students of the Asem 

ts eae acoess to the works, and 

co- 

making visit: 

educational value to the 
COURS OF fr are 4 for 
bee pe 4 aed the University, aay @ 

Fete, (a) a= ting’: and (2). for 
a (b) Civil 

Boe > ae Engineering, (4) Elec- 


classes, pro- 
College that 
each of the 
th free tuition, and the South 
tering ‘of the anawal value of £70; with fe tation, | ob 
mil be value 70, with nay jon, 


n 192. 
culars Ani admission to the College, and 
of ‘ Entrance Scholarships, may be obtained from 


the undersigned. 
EDWIN DREW. 





annual value of £50, wi 
Wales (oy 
= 








rar. 
University College Offices, 
Dumbarton House 
_Brvn-y ¥-mor- r-creacent. Swansea 5615 


[he University of Manchester. 
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PRINCIPAL CONTENTS OF THIS 





Aeroplane C ourse-setting Bomb-sight. 


The Decontrol of t the Railways. 


Developments in Pistia Station Design. 





Alwen Water Supply for Birkenhead. 


The Nickel Industry of Canada. 


The Closing of a Scots Shipyard. 


American ides : in the Great War. 


Motor Ship with Two-ticlis Double-acting 
Engines. 
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. 
. 











PUBLIC NOTICES 


°. ABB» 


BY DIRECTION OF THE DISPOSAL BOARD. 


Tt PLANT and 


OF as a whole by 
tion CRD. = = RD. 
versal Accumory and Ss Lone ye 
ce 5 am MS iy apse Szmatues See 
P. ~~ U- Shred- 
; 2 Auto. Steam-beated king Ma- 
Potato r Machine Large 





Motors, 


sories ; 4 

sories ; phase A.C. 
CLOSING DATE “OF SF TENDERS, Poot ST Sist. 
Further and ite for inspection may 

be obtal from_the CO ed. Plant and Ma- 

Earl's a yes 


chinery Sectio: y we 33, Block * 
Exhibition. SW. 5 
CIAL be Dar ARIMENr. WATER- 


Corpora 
CONTRACT x ; e oo NO. 


The Corporation of oe is prepared to receive 
TENDERS from competen on willing to enter 
into a contract for the SUP and DELIVERY of 
CAST ww fi PIPES, SPECIAL CASTINGS, SLUICE 


Vauyee. 
i ot Tender, prepared by J. W. Madeley. 
‘C.E., M. Am, Soc. C.E., &¢., 


Bea. M.A., M. Inst. 
Special Engineer. Corporation of Fwy may be 
tained from the undersigned agents to the Corpora- 
tion of Madras, <* payment of “Five Shillings, which 
= not be returned. 
Tenders, accompanied by a deposit in currency 
potia or a acth on a Mange bink tor Rs. 500, should 
be sent ey a. the reach bim on or before Seppeeies ot 


Madras. reach him Ky elve Noon 
= the ‘sist : Oy of 

Corporation does 4, vind itself to accept the 
toned or any 


Tender 
JAMES MANSERGH AND SONS, 
Agents to the Corporation of Madras. 


5, Victoria-street, 
Westminster x, London. 8.W. 1, 


ration of Madras. 











DEPARTMENT OF ENGINEERING. August, 192 5907 
MENT of an ganna te to, the APPORNT. _ ESC RARE 
NEERING and INSTRUCTOR in DRAWING, who Hull Gorporation. 

“ould be expected to enter on his duties on September SUB-STATION, DANSOM- 





val per annum. Further particulars may (‘ro STREET ROOF BUILDERS AND OTHERS 

e- r_ from the Internal ‘ are to receive TENDERS 

INT three references, shou be sent to the/ for the EL a required in the above. 

29th. —" a ap hye! each, which onl not te rolled tanchi -- yt and t other steel 
be printed) may be sabenttted. 5851 an: clad jofat tanchione and about 20 tons. 

of lars can be 

[University of London, onto fe cer et acs testes ae 

Tender. Prints of the two contract p can be 


- University Coll 
APPLICATIONS are parrreD for the J 
of SENIOR 
ASSIST. of Civil 


direction ef Pema . . The work requires 
Drown aie and experience in Engineering Design and 


Selary 4g £460 to £300 eg according to 

inay be obtained 

WAL W. SETON, M.A., D.Litt., 
Secretar 


7. 


obtained on ae 
ab Remittances m 
Milner, City 


be 
mittee and delivered at the Town 
before 


The Corporati 
the lowest or any Tender. 


“Bp ive Shillings. - ae 


“Tender for Steel Work.’ are to 
the Chairman of the Electricity Com- 
Clerk's Office, Hull, 


Tth § 
ion do not bind themselves‘ to acoept 





Noon on 


By Order, 
¥, W. BRICKNELL, M. Inst. C.E., 


Following Miscellaneous | 
RY TO BE DISPOSED | 


Uni | 


PUsEAO Ss a OTICES 


Rombay, aie and Cute 


NDIA ~¥, at COMPANY. 














The Di to receive up to Noon on 
aw. 9th September. TENDERS for the SUPPLY 
ol 

mr CLASS 

1. ROLLED MA TERIAL for the CONSTRUC- 

2. WHEELS and AXLES for WAGONS. 
CLASS B. 

1. HELICAL SPRINGS. 

2. SPRING STEEL. 

3. ACO R SUPPLLES 

Tenders must be made on forms, copies of which, 
with specification. can be obtained at these offices on 





pa: t as follows :— 
‘or Class A 20s. each, and for Class B 10s. each 
(whieh will not be returned). 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
. 8. YOUNG, 


Secretary. 


8. 


Offices : The White Mnsion, 
91, Petty France, Westminster, 8.W. 1 


17.8.21 
C° 


5952 








unty Borough of Wallasey. 


NEW nee ;aznena STAGE 
TRUCTIO 








The eet a Walinecy qavite TEND: 
the SUPPLY and DELIVE RY of 12 re r. mow 
COMPRESSORS with STEEL TIE 
PLATES for the at t of Landing oy re 
ings for the above, in th the detailed 
plans and ificati pared by Messrs. Wilton 
and Bell, G Iti Civil Engi Ww 
Chambers, 1, Crosshall-street. Liverpool. Plans and 


specification may be seen at Messrs. Wilton and Bell's 


offices by appointment, and contractors desiring to 
obtain copies of the plans may do so on payment 
£1 Is. ers, on the form of Low ye J eee ~ 


must be delivered to the undersigned sealed 
envelope, endorsed “* Tender for New Brighton Land- 











Gre et 


City Engineer. 
Guildball, Hull, 
August, 1921 5047 


ing Stage Compressors,"’ not later than Noon, Satur- 
Gay, September. 17th, 1921. 

GEO. LIVSEY, 

Tow: 


nm Clerk. 
Town _ Wallase 
SEACOMBE FERRY IMPROVEMENTS. 
prises a NEW 


| August, "ise1. 5792 
County Borough of Wallasey. 
ration of Wallasey invite TENDERS for 
the 6 CARRYING OUT of that portion of the above 
‘ork denominated Work “‘A."’ which com 
FLOATING GOUDS-LANDING STAGE. 1 coproxtmasety | 
S20ft. in and ¥ in —— a works in 


a therewith, in accordance w the detailed 
plans Bestion” of Messrs. Wilton ana Bell, 
Bomealiins vil Wi 





a, the aly for the 
the 


ment Tenders der pro- 
vided, must ~*~. delivered. "to the ey ann =f Po a) 
envelope, endorsed ‘ for Perry | 
Improvements, W ‘A,’ not later MS ewele | } 
Noon, Saturday, October 15th, 1921. 
iivagy. 
Town Clerk. 
Town Hall, Wallasey. 
2nd August, 1921. 5798 





HIGH-PRESSURE STEAM WINDING ENGINES. 


| es ers are Invited for the 


one of modern second-hand or the M 
of MiGH- PRESSURE 


ONE PAIR 
SteaMe WINDING ENGINES, approximate dia- 
meter of cylinders 40in., stroke 72 n., and with a 
semi-conical drum rising from 16ft. di to 22ft 


ameter. 

Specification, giving required dutier of engines, can 
be obtained licati to HOWARD SMITH, 
Ltd., 38, Cornhill, London, E.C., ders must 
be submitted not later than 





[Paice One Spesaane “re 








PUBLIC NOTICORS 


Madras and Southern Mahratta 
RAILWAY COMPANY, LIMITED 
The Directors are prepared to receive TENDERS 
for :— 
67,700 STEEL FISH-BOLTS, NUTS AND 
WASHERS, 
in accordance with the specification, which may be 





seen at the offices of the Company. The charge for the 
specification is One Guinea, which will not be 
a 


must be sent }- py to the oc 
than on Tuesday, the 13th 
> AS a "Tender for Steel 


The Directors do not bind themselves to accept the 
lowest or any*® Tender. 

Congeny's Offices : 
, Buckingham Palace-road, 





| Westminster, 8.W. 1, 

12th August, 1921 5908 

Metropolitan Water Board. 

TENDERS FOR THE SUPPLY AND EREC- 
TION OF PUMPING MACHINERY AT 


G 
LITTLETON, MIDDLESEX. 
| The Metropolitan ater Board oye sREpens 
| for the SUPPLY and ERECTION of PUMPING MA- 
| CHINERY at Littleton, Middlesex, having a maximum 
= million gallons per 24 hours against a 


fica- 


capacity 
head of ‘ 
Forms of Tender, z. conaitens of contract, speci 


tion and drawi “joe Bound, without pa t 
of fee at the em i738. Chiet 
Engineer's Clerkenwell, 
E.C. 1, on and after Friday. 20th “August, 1921. 


Contractors desirous 


t for 

be deposited with the 
be returned on receipt of a bona fide Tender, together 
with all incidental papers 

Such payments and applications be made 
| between the hours of 10 a.m. and 4 (Thursdays 
| and Saturdays excepted). 

Tenders, enclosed in sealed cormiooes. addressed 

‘The Clerk the Board, ta © Water 
Board, 173, Rosebery-avenue, E. C1 1,” 01 

* Tender for gay 4 Littleton,”” must it delivered 

he offices of the Board not later than 10 a.m. on 

Wednesday, 1eun November, 1921. 

The Board do not bind themselves to aceept the 
lowest or any Tender. 





must 
p.m. 


W. MOON, 
Clerk to the Board. 
Offices of the Board, 


173, Rosebery-avenue, E.C. 1, 


15th Ausust, 1921. 
T 


5935 


e South Indisés: Railway Com- 


PANY, mited, are prepared to receive TEN- 
DERS 7, the TBUPPLY et — 
. STEEL AXLES. 
aeear ae TUBES. 
: STEEL TYRE 
Specitientions a forms of Tender may be obtained 
at the y's Offices, 01, Petty France. West 
=. 8 1. 


addressed to the Chairman and Directors 
of the “‘pouth Indian” Rellway Company, Limited, 
marked “* Tenders for . pe Wt & the case may 
be. must be left with the undersigned not later than 

2p. m. on Wednesday, the 7th September, 1921. 
A charge, which will not be returned, will be made 

of 20s. for each copy of the speci 
Gopies of the drawings may be a at the office 
of Mesers. R. White and Jonsulting Engi- 
~- to the Company, 3, Victoria- “Eg Westminster. 
3 


A. MUIRHEAD, 
Managing Director. 
91, yf unas. x Ww 


"Council of Sutherland. 


County ¢ Vv 
SURVEYOR AND 


OAD 
ASSISTANT Ce AL R WANTED. 
“The County Council of Sutherland invite APPLI- 
CATIONS for :— 

(1) The OFFICE of Ln ye nn poam avers. 
Salary £425 ann a] travelling 
expenses ; p Fonte, . ond pay and 
an sllowance of £80 for clerical aseistance ; : 

(2) The vnvoas of 


R; salary £225 per annum 
travelling a, 





ASSISTANT ROAD 6SUR- 
and actual 


stati a nd age, acoum- 
a by 33 copies of testi ials 
must be lodged = the wodersigned on or before 
Srd September, 102 
For further centiouhens apply to the undersigned. 
ARCHD. ARGO, 
County Clerk. 


5880 


+4 








County Clerk's OM 


Golspie, 6th ‘August, 1921, 
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SITUATIONS 


SITUATIONS WANTED 
Page Il. 


MACHINERY, &c.. WANTED 
Page liII 


FOR SALE 
Pages III. and VIII. 


OPEN. Page II. 


AUCTIONS, Pages IV. and C. 


PREMISES TO LET OR WANTED 
Page IV. 


WORK WANTED, Page IV. 
AGENCIES, Page Il. 
MISCELLANEOUS, Page III. 





For Advertisement Rates See 
Page 195, col. 1. 





NUMERICAL INDEX TO ADVER- 





and 
9th September, 1921. 
6067 1 


TISEMENTS, Page XCIX. 
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PUBLIC NOTICES 





hanghai Munie o— Council. 
ASSISTANT CIVIL SERED. 

The Electricity Departmen 
QUIRES the SERVICES of a ‘crv EN 
ASSISTANT for constructional work 
with the power-houses, sub-stations, &c. 

Candidates should have had thorough technical 
education snd practical experience, particularly in 
building construction, reinforced concrete work, and 
structural s work. The engineer appointed will be 
required to make all calculations and to supervise the 
preparation of detail drawings, and generally to assist 
the Civil Engineer. 

erence will be given to candidates we 3 have 
the —— for Associate Members of the 
entation of Civil Engineers or equivalent examina- 


salary 400 taels per month. First engagement three 


“Ts Passages and free medical —teadadin, The 
usual rate of exchange is about 3s. = 

Applications, stating age and Sarthoniess of 
training and experience, together with copies of recent 
testimonials and nam 


not later thas Tuesday. August 30th. 


andsworth Union. 

ENGINEER WANTED for the Swaffield-road 
Rasttbotien and Intermediate Schools (certified for 908 
-— 101 inmates respectively). qualified to take charge 

of all the plant, ag the laundry. map 
appointed must have eral engineering epee 
(mechanical and electrical) and will be expected 
take an active personal part im the repairs to an 
upkeep of the pinnt, in addition to superv 
genera! work of the departments. hours of duty 

are 48 per week. Candidates must be resident within 
the Union area, anc een 25 


. which to 

ase according to cost of living figure). 

subject to KY cmall. deduction under the provisions of 
the Poor Law Officers’ Superannuation Act. 


Mond 


SITUATIONS OPEN an wareand 


SITUATIONS WANTED (continued) 


— 


PARTNERSHIPS 





eae RE a” Sa x 2 Old a, 
‘0. 


R Ry roved nity 
neering trai ex 
Design and a. outs. Repl 


e lence, age, and salary. nt 5050, 
hear Olive. 





RAUGHTSMAN WANTED, Up-to-date in Colliery 
Plant. Yorkshire district; only those giving 
fullest particulars, age and references en’ No 
hs ag need apply.—Address, a3" The Engineer 
oe. 


= _ §823 a 
ENERAL FO N, East Mid ith A 
G round eae of Machines, miths", A 


bling d pi Machiner . in aang 


tractors’ Plan’ Air Com deali: Le breakdowns 
and repairs. a, bold, The Engineer Office. 
A 


OILERMAKER.—LEADING PLATER WANTED 

by Midland Firm making vertical boilers and 

ipe making. Practical experience in the working ot 
Pneumatic M 








eer wonxe Ray 
etiag “asctrical planning, 
. Organisation and 


Full past results on applica- 
tion.— Address, 5828, The Engi ont \ Hw 
B 


pean ENGINEER (30), with 10 Years’ 
RES BouITION, pre 
experience, DESIRES SITION, preferably oom- 


mercial, with scope for intelligent organisation and 
keen business energy.—Address, P3847, The Engineer 
Office. P3847 BL 


a. Ft og 
all 








ay at Work 
» ya 2 





ydraulic and inery. &¢., 
Good permanent job. State +7 Oo, experience, and wages 
required.—Address, 5044, The Engineer Office. 50944 a 





SITUATIONS WANTED 





WELL.- Ce ym "MECHANICAL 
ENGINEER ( ths ¢ prongs 
depression, Ser ‘not yet cpathetlo.” REQUIRES 
ENGINEER, Woon 


A 


trade 
APPOINTMENT as ASSISTANT 
NICAL ASSISTANT or DRAUGHTSMAN. 
eS. also technical com 
——h Al references.— Address, 

P3843, The Engineer Office P3843 B 








ad yy to MANUFACTURING agit tts will 
OPEN to ACCEPT NEW APPOINTMENT 
had very wide experienee AS 

manager t 


of large “ and 
edmipistrator : —Write, Z. Y. Deacon's, 
street, London. 


end or August. 





een 
202, c/o 


5940 B 





Applications to be sent in not later than 
29th August, 1921, upon forms to be obtained at my 
Offiee, or by forwarding s stamped velope 
of foolseap size. 

Canvassing the Guardisas is strictly prohibited. 

By Order, 
¥. J. CURTIS, 
Clerk. 


on Offices, 
St. Jobn'‘s-bill, 
Wandeworth, 5.W. 18, 
13th August, 1921. 5909 


ern 





SITUATIONS OPEN 





Ket PortlandCementCompany, 
LIMITED. 


The following APPOINTMENTS are OPEN at the 
above Company's new works at Greenbithe >— 


(a) MANAGER OF THE WORKS. 
(6) WORKS ENGINEER. 
(c) CHEMIST. 
Applications, giving full experience and stating 





IVIL ENGINEER (37), 4.M.1.C.E., Married, 
Officer, R.E.. SEEKS RESPONSIBLE Post 
British Isles Di ; extensive experience home and 
abroad, design, construction and maintenance of rail- 
way works, roads, bri . also sound knowledge all 
classes building ee waterwor! town 
can invest 


drainage, reinforced co’ $ 
small it capital. — Address, Pasi, The Engineer 0 Lo 
B 





IV a be ye Stud. 


IC.E., B.Sc. 
and energetic, DESIRES PRACTICN 4 
EXPERIENCE anywhere. 


Living 
year.—Address, P3872, The Engineer Office. Pssr2 bs 


I.MECH.E., 18 Years’ 

. production of 
and l -— engineering. DESIRES ee Post. 
TIO Business experience and fluent mech. Salary 
a £6000 p.a.—Address, P3832, The Engineer 
Office. P3832 B 


Ry of Weite. 
wi 








U ALIFIED [MECHANICAL ENGINEER (87), 
Q A. E., at present regularly employed, 
D Sikes. New. CONNECTION. ical and com- 
mercial managerial experience, machine tools, con- 
ae aoe inery. ng, costing, 
design import and export. Good organiser ; 
sould. yon London office.—Addrese, P3858, The Enat: 
neer Office P385 





EMPORARY ENGINEER OFFICER (MAJOR), 
win ting his military ent, AMIC.E., 


ENGINEERING _ 
PARTNERSHIPS 


AND 


BUSINESSES. 
Wheatley Kirk, Price & Co, 


46, Watling Street, London, E.C. 4 


Established seventy years. 


PRACTIC ALE NGINEER, Who Has Pak a a Small 
workshop, W. district, would LIK MEET 
with a PARTNER to aesist him in EA out 8 con 
tract. A gentleman who through the “hove 
and can use tools prefe: Capital required £500,— 
Address, ‘S064. Tee: "pngineet Oe. 054 ¢ 


OUNG ENGINEER, _ with ong ical Exp rience jp 
and = student 
1.6.8. Mech, Eng. Coutee, DESIRES PARTS | nei 
with Engineering vim, Capital available £109. 
Weekly wage and share of profits or interest on Capital 
required .--Address, P9863, The E Oftice 
a P 1863 © 


EDUCATIONAL 


Goh Ret ea ce | + 


Se. 
mi Traber 











Sees ; 


th 





c., is OPEN for IVIL APPOINTMENT | 
some 00! 


al knowledge; ex 
engineer; no objection to going abroad. Full par- 


ticglars on inquiry.—Address, P3828, The Engineer 
Office, P3828 B 





ENGINEER (22). 8 Years’ Experie 


and naval elect. engineering, REQUIRES 


OUNG 
dot ATION ON pers Lande 


on for further SS 
neer Office. 869 B 





Technical College Trained, 4 
cacinewins. prac- 
experience, $ POST, home or abroad, as 
TECHNICAL ASSISTANT or ASSISTANT ENGI- 
NEER,.-Write, 79, Dartmouth Park-bill, London, 
N.W 5. 856 BO 


OUNG MAN (23), 





STING. a EXPERT in DESIGNING and 
1 Classey of , With Sret-rate ex- 
um, sinc base, &c. 





LECTRICIAN REQUIRES SITUATION; 21 Yrs. 

exp... | power, lifts, &c., installation and 

mai refs.— Address, 5955, The Engineer 
Office. 5955 B 


INGINEER, A.M.I. Mech. E., 17 Years’ Sound 
experience abroad and home on construction and 








salary required, must be addressed to the & y. 
THE KENT PORTLAND CEMENT CO., Ltd., 17, 
St. Helens-place, E.C.3, by 22nd inst., and marked 
“ Works Appointment.”’ 

All applications will be treated in the strictest con- 
fidence. 5807 A 


V 





ANTED for Indirn Galvanising Works, an ENGI- 


f large works and » achinery, ~~ | 
electrical ges commercial saecnetee and 
capable oF ana Dour, Spanish spoken a 
ence 8. completing construction ‘of 
oil tecatiat “having been in sole charge, 
SIRES a RESPONSIBLE POSITION, abroad or aon 
with firm who appreciates keenness and hard work.— 
Address, P3810, Engineer Office. 810 B 

NGINEER, A.M.I. Mech. E. (35), DESIRES POSI- 
TION, home or abroad ; extensive experience 
cialist in des’n, consti’g. erect’g. and maintain 





NEER (unmarried) as ASSISTANT MANAGER, 

with practical experience in the 

Galvanised Tanks, Buckets, Hollow-ware, and Light 

and Heavy Galvanised Work generally. nee 
stat age, experience, and salary required, 

347, c/o Deacon's, Leadenhall-street, London. “02 4 


ANTED, Fully Qualified EDGIEER — Civil 
and mechapical experience and com- 

mercial knowledge, to Take Charge ee of Selling Organise. 
tion in india of Company manufacturing comp 
range of Contractors” 
be under 35 
standing. 
energetic nn.—Address. maoae, 





good 
ve position 
e Engineer Office. 
5046 a 





Whistocal WORKS MANAGER for Manufacturing 
R~ hine Shop in Midlands; high-class work ; 
400 b Labour control, discipline, and mainten- 
ance ge output required. Permanency. Must have 
held similar positions. Character the prime essential. 
Urgent.— Address, P3859, The Engineer Ge... 

4 


CTIVE DIRECTOR RBGEe. Full-time Occu- 
ee London, 
. Salary and sbare of spare of pioate. © 
’ -_, _ accountants’ YW eee Write. 
Box 574, Sells. . Pleet-street. B.C. 4 59ll a 





wo 





stone brk’g. erush’g. screen’ ne. pulver’g, elev.. con., 
a. plants, colliery, . Diant.— 
Address, P3871, The Engineer ver Office. P3871 B 


INGINEER, MI. Mech. E., DESIRES POSITION 

of res watt as FACTORY MANAGER or 

GENERAL MANAGER; experienced male and 

f labou .— Address, "Passe The 
B 





NGINEE (Mech. ) SRE Ks POSITION ae LONDON 

4 REPRESENTATIVE to an engiveering concern. 

Wide practical and 2 years’ com ex perience. 

Salary according to worth. Age 33 years. Ri arees. 
5930, The Engineer Office. 5930 B 





SSIENT. ‘home | + ee OPEN FOR ae. ENGAGE- 
ers aborad. ecanien 
ny’s ; good experience. d 


—-> -wheel 
years “" M. 8.P. Co.; 
"Se. and 
chief engineer's B. 5 Fileate, ae 
ae plants, 


four years Rand ; 

generators, stamp batteries, 

air er oo e all and 
types, mu) 








IVIL ENGINEER REQUIRED IMMEDIATELY 

for the position of Agent-in-Charge of the Works 

for Constructing a Large Masonry Dam in North 
Brazil. Portuguese or French indispensable. Appli- 

eants should have held similar _ previously .— 
Address, P3855. The Engineer Office P3855 a 





LECTRICAL ENGLN 
knowledge, REQ 
on five agreement. yo 26 
preferred.—-Write. Z. W. 367, c/o Deacon 
hall-street, London. 


ty with Good Atom sound 
for Straits Settlemen’ 


5 
5041 a 


Gow COMMERCIAL ENGINEER REQUIRED for 
m Constructional Engineers in London, Must have 
thorough knowledge of trade and be able to control 
technical staff and outside representatives. G 
prospects for first-class man.—Address, stating expe- 
rience and salary required, 5934, The Engineer or 
5934 
ARINE ENGINEER'S 


V ‘DRAUGHTSMAN 
4 WANTED by 


Shipbuilders in China. First- 

class experienced man, aged about 30. Experience in 

repair work essential. Salary £500. No Saturday 

half-holiday.—Reply fully by letter to “ DOCK,” c/o 
bot tt’s, 82, Eaastcheap, London, E.C. 3. "P8831 4 


ESSRS. CHARLES ROBERTS and CO., Ltd. 
pA Railway Wagon and Wheel and Spring ‘Works, 
Horbury Junction, near Wakefield, REQUIRE the 

SERVICES of a thoroughly competent and energetic 
MAN to Take Charge of their Forge, Drop Stamp 
Department, and Smithy, which department is fully 
equipped with the latest appliances. Only those men 
who have had » thorough training in this class of work 
need apply.—Application should be made in the first 
case by letter only, stating age, experience, and salary 
required, addressed to the MANAGING DIRECTOR. 
5931 a 


with Real Live 
(one _ technically 
for old-established 
ter —Address, 


=: 





EPRESENTATIVE WANTED, 

connection among Collieries 
acquainted with Colliery vies 
company in the Midlands ; 


6824, The Engineer Office 
i; EQUIRED by London Engineers Sinimatand 
theoretical and practical ENGINEER. accus- 
tomed to the Estimating, Design, and Manufacture of 
Overhead Cranes, Derricks, Swing Bridges, and 
General Mechanical Engineering. —Write, stating 
qualifications, salary, and when disengaged, to Z. N. 
383, c/o Deacon's, Le ade’ uhall- street. London. 5945 a 


EQUIRED for China, Experienced ENGINEER 

(single) must be fully conversant with tech- 

nical and commercial side of Internal Combustion 

Engine Trade Wand and modinel — Agdrens, stating 
experience, age, and salary, 6956, The Engineer Office, 
5956 «4 





' — Address, = pat The Eneineer 


~~ — pumps, steam 
apd electric --R- &. &¢.; 
for Union of 
or 4 ears end 
shovels, locomo- 
ng pDiante and 
water turbines, 
8m 
iting, boi 
ee ieieens. 
re ¢ SER > or gg A Temp. Eng.-Lieut. R.N., 
Sf New . Baettle-cruiser. 1916: Staff, 
ptain- co cnet eager Clyde district ; jaree expert, | ion 
ence const ed warship mesieey . 1 
meer, TM = in. ans : Promoted ue. 
Lieut. -Co ao.’ . Engineer, H.M.5 
Contest. 1018: Cukanntien Officer, Royal Naval 
Experimental Section, Admiralty 
neer large 


At present mechanical and electrical 
ou of mines, Katanga, Af Know ; 
ght parian with 


olen labour; superior London and African refer- 
Scoteh ; non-smoker, temperate, robust con- 
£80 to £100 per 


Tent 





ences ; 
stitution, hustler, age 35, married ; 
month expected. 


_ Address, 5365, The e Engineer Office. 5365 B 
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inetetiog ot sho. 
$a work at home orev ious 
Good refs.—Address 


General Ex 

TLY DESIRES * post 

checker section leader. 
Engineer Office 





RAUGHTSMAN (26) SEERS SITUATION, janie 
or prov. :; 8 experience. D.O. and 
em estimating all classes of 
heey, and light structural steel work, iron and steel 


castings and forgings.—Address, P3867, The Engineer 
Office. P3867 B 





RAUGHTSMAN SEEKS POSITION in London. 
Good all-round, very neat and quick, also good 

levelier and surveyor.—Address, P3853, The Engipeer 

Offiee. P3853 B 


RAUGHTSMAN a0 Years) REQUIRES POST. 
Experience, technical, cranes and light struc- 
tures, ical d 
aircraft 


Address, P3785, The Engineer 





RAUGHTSMAN’S wo eoee ters Just Left 
school, studying urse, — 
Schools, — ‘zat i fn OFFICE. —A 
P3802, The E 


RAWING-OFFICE EXPERIENCE REQUIRED by 
Mech. Engineer (19). Quick and accurate at 
salary required. ito. ss 


$T-CLASS DRAUGHTSMAN REQUIRES Sesw- 
16 years’ experience and dip 


ATION ; 

ised jig, tool and . @iso —- © 
press, steel work, oi! plant nery. engine design 
and lay-outs, &c.—SALE, Ricbmond-road, 





drawing ; 
The Engineer Office. 
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IG and TOOL peAgoutenar (25), 2 Years 
} A 8 years (8) years press . B. ° 


je NS ‘ 


all classes 
QUIRES POST.—Address, 


sonally paw i 


past ve years. 
time. fe 
phone No, Victoria 4780. 


7 ¥ all Esa 








Le. SURVEYING AND LEVELLING. ~ 

Thorough p' ven by an expert, 
sat. MOUL (ate L.5.W. and 8.P. P. Rlys.), 
Hollybank, Woking. P3693 8 


That Tutorial Technical 


- = 
PSepipa TEs for “ting 
C.E.. INST. MECH. 
and CY, E., § sUEVEY Outs" 





ENOWLES” 4,80" woarverts rom 

le loneer- 

‘Agricultural & ag and PAGE, 

B.A. (Architest 

m. a ex ence, vidual attention. Moder. 
Write to Lieut..ol. H. W. HAMLETT (Business 


Director), Tutorial Technical Association, 7, 
Hess t-street, London, W.C.1. Telephone, M a 


ON BY POST.—Inst. OR. aint, La Mech. . B. 
last aon orate i876. OO UENNINGTONS. 
University Tutors, 254. Oxford-road. Manchester. Ex 








AGENCIES 


DVERTISER is OPEN to 
AGENCHES for Iron and 
Engineering and Contractors’ Plant, Machine Tools, 
&c.. for Middlesbrough and Cleveland district. Old 
Seer Ofte with own office.—Address, 5922, The lngi 
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Sv22 pv 


ACCEPT 
Steel Works 


Cood 
Plant, 


i —*. REQUIRED for Ein of Good Standir« 


to engineers. sb Pp 
builders, &¢., in ne Seotland am =<) North of Englanu 
Advertiser is aged 44, education and social 
standing, 20 years’ y Hn experience in dis- 
tricts specified. and = large h-class connection 
Address, P3865. The Engineer Office. P3865 p 


GENCY WANTED (Buying or Selling) 
of an Engineering Firm with Centra! 
London offices and personal connection amongst 


by a 





B pe —y DRAUGHTSMAN REQUIRES POST, Any 
class of work; 3 shops, 4% .Q. on 


ie tae ied 8 
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tis 


MBouANICAL DRAU HTSMAN, , with Wide Expe- 
monee, is ye and lay w A 


industrial on design. & a 
- | The Engineer referred. aafy > 28 
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Fo'grtU ation FITTER and a oo » haan my 
> Boat aoe : age 35 yea! 

t job 9 Hay semi-Diesel engines. —LONG. Su: 

lane, Newbury, iS 





peasy I ca td gage A Paria Ra POST ; Soiten 

hydraulic. heat ng. and demannl | tastoey P aes. oho 2 34. 
ref Sows, L. K.. 294, Laltw road, 

Balham, 8.W. 1 passe B 


F°oui. FORaMAS. Iron and Non-ferrous, KE- 





TION; «codstomed to high- 
class and general castings, machine moulding, band- 
ling and training of men; metallurgist ; een, 
energetic ; Fg references. Address, P8862. The 
Engi Office. 








7 (25, Single), 6 Years D. 0. and Shops in 
ieal e ; works and 18 months crude 
oi} ong. “building ; well-educ., slight know. F 
and ee anish, DESIRES POSITION | of Be ths 8sT - 
ASSIS aut. 
abroad. 


London or 60 - one s Engtner 


ood refs.—Address, mipneco, 


INGINEER (31). nst. CR. 

DESIRES POSITION a6 WokKs & rexCivee 
pdon preferred. Gvod # 

plant, pjent (steam ring in, Tenet ‘sd 

small \ could aol . P3830, The Engineer poe 


woirecy 6 Years Shops. 








good o> y 
Address, P3826, The Engineer Office. 


| ae ENGINEERS’ CHIEF ACCOUNTANT 
OPEN for ENGAG ; _sccustomed 





accounts, costs, secretarial an 
legal knowledge. a nod o 


capable, energetic N tryman 
Won Box 334, Willing’s, 


P3362 5 


ACHINE Ter ea ong TOOL-ROOM FOREMAN 
SEEKS § ols, mo main 
ance; 21 years exp. ’s-avenue, 
Park, N. 22, 


‘_ Wetndes 
P3825 B 





Garay and FORGER FOREMAN; 12 Years Fore- 
=’ manu, marine and general engi ee forging 
presses, heat treatment. zing p ng, Decor pe tech 
ical training, advanced 


address, 
P3827, The Engineer Ofte. , P3827 
| Hat” FITTER. class Mechanic, Twenty 


ractical Brition Colonial experience, 

Ginks CARE of ah ang col MACHINERY. 
country. “ood aowenes. MITCHELL 

Naunton Parade, Cheltenham. P3884 Bb 











Contigental -and home 


i. HL, 10, 





Mie renrs works. DO. edinastiative. al 3 


or linilar post Assist. 
on mad Variod experiance. 
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P3640 B 


j a Garden Village, ull. 


ATTERNMAKER SEEKS SITUATION ; 
he, aeroplane, 


ex meri 
‘al work. Indenture aid references. —Reply, 
, 80, Kenilworth-avenue, London, E. 7. 
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"| E*Cinee wer works. Conth PERMANENT JOB, Gas or 





ical d neering firms, Government 
| = aly 4 SHiebest Teferenoes.— Address, 5899, 
The Engineer at b 
GENT.--M.I. Mech. EB. WISHES to lant Wale 
MANUFACTURERS, ay Mid 
and Bouth.— Address, 5, The 
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UBSTRALIA. ~ ENGINEER. Com 
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se st thal 


>; can 
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FARE. wi Good Offices Westminster. RE- 
Lt . CONSULTING. REPRESENTATIVE. 
wey ORK. Advertiser has held important 
a years, home and 
ustomed handling 





tration a 
Continent. Speake 4 languages Quently’; first clase 
references from leading industrial men.— Address first 
instanse, 6010. The Engineer Office 6910 D 


\STABLISHED FIRM of Sydney, Australis. 
E having first-class connection with ‘jronfoundries 
and engineering works, WISH to REPRESENT good 
MAKERS of ENGINE RING TOOLS ond SPECI- 
ALITIES. Representat is no ngland.— 
Write, STANDARD ENGINE ERING TOOLS ‘| 
Ltd., 26, Laurence Pountney-lane, London, * Paass x 


b oe FORTUNE MAY de MADE Axy DAY.— 
0 





hose with inven ginal ideas 

ald submit mg _ 0 a "fally "qualifed ngipeer and 

we. , Ps maa! 51 aed pH ay “On 
wor y) r of co 
aentiaily. ar * “ee roee frst ins - 5M, 
167 Fiect-atreet, b 





For continuation of Small Advertise- 
ments see page iii. 


BOILERS 


@LABQOW 





WILSON 








Co. 


Small 
MEET 
& con. 
whope 
00 ~ 


sna) 
ong,), 
afford 
ox 


NGI 








ral 











Ave. 19, 1921 





Birkenhead’s Alwen Water Supply. 


On Monday last the ceremony of turning on the 
Alwen water supply in Hamilton-square, Birkenhead, 
was per! wmed by Alderman Henry Bloor, chairman 
of the Water Committee of the Corporation. 

It is more than twenty years since the late Dr. 
G. F. Deacon, M. Inst. C.E., was first called upon 
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river Dee about 3 miles above the village of Corwen. 
It was decided to proceed, at first, only with works 
on the river Alwen, leaving those on the Brenig for | 
a future occasion. The first stone of the Alwen| 
dam was laid on October 3rd, 1911, by Alderman | 
Bloor, who, as has been said above, turned on the | 
water when the scheme had been brought to com- | 
pletion. 


The work of constructing the dam had | 


proceeded sufficiently far in the year 1916 for the | 








FIG. 1 


to advise the Corporation of Birkenhead 
water supply, and it was upon his suggestion that it 
was decided to obtain a supply from North Wales. 
On Dr. Deacon’s death, in 1909, the responsibility 
of preparing the design and supervising the construc 
tion of the works was entrusted to the firm of Sir 
Alexander Binnie, Son, and Deacon. In 1915, the 
late Sir Alexander Binnie was obliged to retire from 
practice owing to ill-health, and the work has been 
ompleted by his two surviving partners.. In the 


upon its 


THE NANT HEILYN WEIR 


valves to be closed, thus intercepting the flow of the 
river and causing the reservoir to commence to fill. 
After a period of twelve months the reservoir was 
filled and water flow the overflow 
sill. The preparation of the site for the reservoir 
necessitated the removal of a million or so cubic yards 
of peat and the construction of a dry stone wall 
taken down to solid ground below the peat, round a 
large portion of the qrea occupied by the lake. The 
wall was capped by a substantial concrete coping 


began to over 
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covered service reservoir, which possesses a number 
of interesting features. We may, at the present time, 
however, usefully recall some of the principal features 
of both dam and reservoir and add to them™some 
details of the remaining work of taking the water 
to Birkenhead, which has since been carried out. 

The reservoir formed by the Alwen dam has an 
approximate length of 3 miles and an average width 
of about one-fifth of a mile. The lake has a water 
area of 365 acres, and the volume of water impounded 
is over 3,000,000,000 gals. The drainage area is 
6313 acres, and the average raimfall within the 
watershed is 52in. per annum. It is caleulated that 


| the daily supply of water available will amount to 
| 10,800,000 gals. Of that quantity 3,600,000 gals. per 


| day has to be allowed to flow down the bed of the 


| Alwen as compensation water, so that the quantity 


which can be passed on to Birkenhead is 7,200,000 
per day. 

The dam is curved in plan to a radius of 500ft., 
but is nevertheless of gravity section. It reaches 
to a height of some 100ft. above the original bed of 


| the stream, and has a length at crest level of 375ft. 


That so large a body of water can be impounded by 
such a comparatively short dam will give some idea 
of the configuration of the valley in which it is built. 
It is hard, in fact, to imagine a better site for the 
purpose. The structure is of masonry, but it is faced 
on its upstream side by smooth concrete blocks, and 
on the downstream side by rock-faced concrete blocks, 
the latter having been so cleverly made that they 
have every appearance, even at quite a short distance 
away, of being of granite. Views of the upstream and 
downstream faces are given in Figs. 2 and 3 respec- 
tively. The concrete blocks made on the 
site from 1 to 5 concrete, and were given about three 
months in which to mature before being built in. 
They have been extraordinarily successful, and that 
they have been so is considered by the engineers to 
be due to the fact that they were constructed in 
moulds which, when being filled with concrete, were 
carried on a table designed to vibrate during ths 
process. The result of this special form of tamping— 
if so it may be called—was to expel the air from the 
mixture and to produce exceptionally compact blocks. 
A view of one of the moulds on the vibrating table is 
given in Fig. 5. The blocks used varied in weight 
from } to, 2 tons each. 

The overfiow sill, which is at an elevation of 1190ft. 
above Ordnance Datum is divided into eight bays, 


were all 











FIG. 2--UPSTREAM FACE OF ALWEN 


DAM SHOWING OVERFLOW SILL 








FIG. 3--DOWNSTREAM FACE OF 


year 1907, the Corporation of Birkenhead obtained 
an Act of Parliament empowering it, among other 
things, to impound the waters of the rivers Alwen 
and Brenig in the county of Denbighshire. The two 
rivers are in adjacent valleys which converge towards 
one another, and extend, approximately, from north 
to south. At a distance of about 1} miles below the 
ite on which the dam has been built across the 
\lwen, the two rivers meet, and thence flow into the 




















DAM 


Towards the top or northern end of the reservoir 
a concrete weir known as the Nant Heilyn weir has 
been erected to carry a footway, some 150 yards long, 
to afford means of access from one side of the reservoir 
to the other. The structure is shown in Fig. 1. 

We have referred on several occasions in the past 
to the Alwen undertaking, notably in our issues of 
January 7th and March 3rd, 1916, when we gave 
illustrations not only of the dam, but also of a large 


FIG. 4—-WATER DISCHARGING OVER SILL OF DAM 


each 20ft. in width, whilst piers projecting above the 
sill carry a concrete roadway 10ft. in width. Fig. 4 
gives an excellent view of the overflow sill with water 
coming over it in some quantity. Horizontal pipes 
passing through the masonry are connected to & 
vertical pipe which stands in a 12ft. shaft connected 
to atunnel 12ft. in diameter passing through a portion 
of the dam. The vertical pipe is curved at the base 
of the shaft to run horizontally along the bottom of 
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the tunnel. The or termi si valve ¢ j j 

Se a | ye a peer al ye age 
which generate electricity by the passage through | under the Dee, however ype yotso a unnel | and by connecting the two shafts by means of ¢ 

é _—v y %) gh | Ww . » c mtirely circular tunne 8 very ¥ . > mé 
a ag ~ ae gals. per day of compensation | different, and called for special treatment. Trial as were the Cotent eer ee 4 
e electric current so produced is employed | borings had revealed the fact that the “material | exactly as they are with cast iron cainioaie 1 ~ 

@. c 0 
together. The vertical shafts were of 13ft. 10in, 
external and 13ft. internal diameters, and the, wane 
like the tunnel, lined with cast iron segments The 
tunnel was driven on a falling gradient of 1 in }97 
from the Welsh towards the English side. (onge. 
quently, the shafts are not both the same depth 
that on the Welsh side being 60ft. 9in. from t} tom 
to the cutting edge, the corresponding dimension < 
the English being 69ft. 3in. The actual depth of the 
cutting edge below the ground surface was 57{t. on 
the English side and 45ft. on the Welsh side. The 
tunnel between the two shafts has an interna] 
diameter of 8ft. It is designed to take two lines of 
east iron pipes each 25in. internal diameter, but only 
one line is at present laid. : 
In sinking the shafts, water was very soon met 
with, and excavation in the ordinary manner be: ume 
impossible. Excavation by grabbing was ther: /ore 
resorted to. In describing the operation of sinking 
the shaft on the English side, which was the first 
to be undertaken, Mr. R. F. Baker, M. Inst. C.b., in 
@ paper which he read last February before the 
Liverpool Engineering Society, stated that “ grabbing 
was commenced on April 25th, 1919, and by June 
6th the cutting edge had reached a depth of about 
50ft. from the surface. During the operation, 
kentledge, consisting of steel piles, pig iron, &c., was 
added as required. As the shaft was remote from 
any buildings and no damage could be caused by 
yea. S—BLOCE MOULD 08 VIBRATING SASLB settlement, a pump was fixed in the cylinder, ani it 
was found that, by keeping the level of the water inside 
the cylinder a few feet lower than the level outside, 
the bottom was stirred up, so that it was possible 


fori F . i = : 
llumination and also for working some mechanical through which the tunnel would have to be 
to bring up a grab full on each occasion, and the 


re nye eg machinery. We understand | taken consisted for the most part of fine sand 
er ear a ircmieies pe ad or mae caren — r. Leen river at the place of crossing sinking was considerably expedited. There was, of 
wolie, ating “hats biaae eaien tae ene vigable channel, and in the Act sanctioning the course, some drawing of the ground around the 
ground is thickly covered with peat, is frequently 
much stained, and it was decided that it was neces- 
sary, in order to remove that stain, to treat the water, 
before admitting it to the pipe line, with lime water, 
and then to pass it through mechanical filters. The 
slaking of the lime takes place first of all in one or 
ot her of the four concrete tanks seen in Fig. 6. When 
the view was taken the tanks were not quite finished, 
but now that they are, a roadway runs up beside them, 
up which the lime is brought in wagons and tipped 
into them, the slaking water being ‘added by hose. 
The slaking process is completed in the pits which 
are illust rated in Fig. 7, and which just hold enough 
for a day’s supply. From the pits the liquid is taken 
down in pipes to the filters, which are contained in 
a brick house, part of which is devoted to dwellings 
for the attendants. The building is situated some 
few hundred yards below the dam, and it contains 
ten batteries of Bell mechanical filters. The pipes 
from the reservoir pass through the building, and 
branch pipes are connected to each battery of five 
filters. 

The greater portion of the 42 miles of aqueduct 
between the filter house and Birkenhead consists of 
cast iron pipes, which vary in diameter from 36in. to 
i9in. It passes, on its way, through portions of 
Denbighshire, Merionethshire, Flintshire and Cheshire, 
and the route taken by it is shown on the sketch map 

-Fig. 8. At four places in its length it was found 
necessary to construct tunnels. The first occurs SS = 
about half a mile below the dam, and it is 170 yards 
ae, = —, — is named _ Bwich, and | scheme it is laid down that for a length of 100ft- 
ee > A sa he. » sete nown as Moel | under and across that channel no portion of the| which was excavated.” 

» Is 300 yards long. e third, which is 250 aqueduct should be at a higher level than 10ft. below When the cutting edge was 50ft. below the surface 


yards in le . aad 
yards in length, passes underneath the river Dee’ Ordnance Datum. The level of the deepest part of the | of the ground, there remained about 7ft. 6in. to com 
plete the sinking of the cylinder to its full depth, and 


| it was decided to do that portion under compressed 
air. Air locks were accordingly constructed in the 
cylinder. In spite of delay due to that and other 
| causes, including the difficulty in getting material 
| and the breaking of valve on one of the air com- 
| pressors—which necessitated the flooding of the 
cylinder while repairs were being effected—sinking 
| and concreting were completed by August 20th of the 
}same year. The shaft was then again flooded an: 
| the concrete allowed to set under water. 
Contrary to usual practice, the steel deck and ai 
lock were, according to Mr. Baker, fixed near the top 
| of the shaft cylinder and compressed air was put on 
| when the air-tight deck was slightly above ground 
| level. The whole of the kentledge was also applied 
| at the top of the cylinder, but the success achieve 
| in sinking fully justified the procedure adopted. The 
| maximum air pressure required at the bottom of the 
English shaft amounted to about 23 Ib. per square 
inch. 

As has been said, the English shaft was the first 
to be sunk, and, in order to avoid the expense 0! 
having two sets of air locks, those used on the English 
side were transferred to the Welsh side after thei: 

FIG. 6— work on the former was completed. The operations 

| C-PRINARE LANB-GLARING TANES on the Welsh side were exactly like those already 

described, and need not be further alluded to. 

In the shield employed for driving the tunnel, the 
cutting edge atthe top extended lft. 6}in. beyond the 
cutting edge at the lowest part of the invert, so that 
@ projecting hood or chamber was formed in which 





cylinder, but this was kept filled in with the sand 





channel is 8ft. 6in. below Ordnance Datum, and the | 


pei high ground immediately to the south of Birken- | top of the tunnel as driven is about 12ft. below that | 
1ead, is 175 yards long, and is known as the Mere | depth. It was finally decided to effect the crossing 


Hall tunnel, The first two and the last are driven of the river by sinking two shafts, one on each side 


at Connahs Quay, while the fourth, which is under 
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the miners could work in safety. The arrangement 
also enabled the excavated material to be entirely 
removed from the lowest part of the invert, so that 
the shield could be advanced easily and that there 
was no danger of the cutting edge being deformed 
by contact with boulde®™ or other obstructions. 
The shield was pushed forward by six hydraulic 
rams 7in. in diameter and having a 22in. stroke. The 
pressure was provided by a hydraulic pump working 


in the tunnel and driven by high-pressure air. The 
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at the tail of the shield. The compressed air in the 
tunnel working supported the clay until grout was 
put in and there was no disturbance of the ground 
above caused by settlement. 

Tunnelling was commenced from the Welsh side 
on November 24th, 1919. For several weeks prior 
to February 10th, 1920, the progress averaged thirty- 
three rings-—-equal to a length of 55ft. per week. 
On that date, when the shield had just started to be 


moved forward for ring No. 279, a “‘ blow ’’ occurred 
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FIG. 8--SKETCH MAP 


tunnel lining is built 
wide, seven segments and one key forming the com- 
plete ring. The metal skin is jin. thick, and there 
are thirty-six bolts at each circumferential joint. 

The clay pocketing system was, Mr. Baker explains, 
adopted throughout the tunnelling. Pockets 22in. 
in length were scraped out ahead of the cutting edge 
of the shield, the top of the hole being about 2in. 
above the cutting edge of the hood. As soon as one 
hole had been excavated, it was at once filled in with 


up of cast iron segments 20in. 





SHOWING ALWEN RESERVOIR AND ROUTE TAKEN BY PIPE LINE 


in the face and the tunnel was partially flooded. The 
air pressure at the time was 15 lb. per square in., and 
it immediately dropped to 9lb. One of the miners 
who was standing on the platform in front of the 
shield was carried by the first rush of air through the 
diaphragm and upwards into the hole formed by the 
“‘blow.”” He was, however, dragged out by the 
foreman in charge, and, with the exception of being 
bruised about the face and neck, where he had come 
against the cutting edge of the shield, he had suffered 





Fias. 9 AND 10—INTERIOR VIEWS OF 


tempered clay. Another hole was tlien formed on 
one side of the first hole and clayed up in a similar 
manner, and so on, first on one side and then on the 
other of the original hole, until a ring of tempered 
clay had been put in for three parts of the way round 
the circumference. When the shield was forced 
forward, the cutting edge of the hood entered the 
clay pocket and a skin of clay was formed and left 
over the top of the shield, where, as the shield ad- 
vanced, it remained and prevented the escape of air 








CROSS HILL RESERVOIR WITHOUT 


no serious injuries. All the men in the tunnel made 
their way in safety to the shaft. The water rose in 
the tunnel to the level of the top of the opening of 
the diaphragm, and a considerable volume of sand 
found its way into the tunnel near the face. 
Soundings taken in the river over the site of the 
“blow” showed that a crater measuring 12ft. in 
diameter and 4ft. 6in. deep had been formed. When 
the hole had been filled with clay the water in the 
tunnel was carried to the surface by means of the 





“snore’’ pipe, and the sand was removed. The 
work of filling in the crater in the river and removing 
the sand from the tunnel oceupied less than a week. 
Tunnelling operations were resumed on February 19th, 
and were finally completed without further untoward 
incident on April 27th, when the cutting edge of the 
shield reached the shaft on the English side of the 
river. On June 14th the air was finally released from 
the tunnel. During the whole of the work only the 
air locks which had been employed for sinking the 
shafts were used. 

Some little trouble was experienced in running the 
pipe line over the marshes on the shore of the estuary 
of the Dee immediately after leaving the shaft on the 
English side. At first it was proposed to carry it on 
steel piles in shallow trenches, but the nature of the 
subsoil rendered that course impossible, and even- 
tually it was decided to lay the pipes on the surface 
of the ground and to cover them with earth——a 
method which has, so we understand, answered 
admirably. 

The remaining feature of outstanding interest 
in the undertaking is the covered service reservoir 
which has been constructed at Cross Hill, near 
Barnston, and which has a capacity of some 30,000,000 
gals. The Act provides for the construction of two 
exactly similar reservoirs, but only one has, at 
present, been built. In design the reservoir is, we 
believe, abs@lutely unique, and it is claimed to be 
probably the most economical reservoir which has 
ever been constructed. It covers an area of no less 
than 4 acres, and is a concrete, brick and steel struc- 
ture, hexagonal in plan, and 32ft. deep, 5ft. of which 
is below ground level. The roof is formed of 217 
concrete domes, built in situ, each of which is 30ft. 
in diameter. The domes are supported on reinforced 
concrete groins carried by 432 concrete block pillars 
of hexagonal cross section. The method of construc- 
tion is well shown in the engravings Figs. 9 and 10, 
and in Figs. 11, 12, 13 and 14 on page 194. The floor 
is of 5 to 1 Portland cement concrete faced with 
asphalt. The walls—as may be seen in Fig. 13—were 
constructed as a series of horizontal arches com 
of 5 to 1 Portland cement concrete faced with 
brickwork, there being fifty-four of these arches. 
The asphalt of the floor is continued under the 
brickwork facing and up between the brickwork 
and concrete of the side walls. The arches transmit 
the thrust of the earth, with which the completed 
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reservoir is covered, to plate girders, which, in turn, 
transmit the thrust to the floor and roof. The plate 
girders are enclosed in concrete and brickwork, | The 
concrete pillars are provided on their tops with a 
triangular piece of steel plate, the corners of which are 
bent up so as to have bolted to them channel irons 
curved to bow: form, these bows being taken from 
pillar to pillar and from pillar to side arches—as seen 
in Fig. 13—and afterwards encased in concrete—as 
seen in Fig. 9—while Fig. 14—page 194—shows the 
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centering and shuttering, and also gives some idea 
of the huge extent of the reservoir used for the 
purpose. The domes were formed in situ by the use 
of movable stagings, two of which are to be seen in 
Fig. 10, and on the top of which was erected, for each 
dome, the special wood centering shown in Fig. 11. 
The concrete of the domes is entirely without rein- 
forcement, and is of the cross section seen in Fig, 12— 
page 194—-which shows a test section of exactly the 
same dimensions as those in the dome, which was 
specially built for test purposes. After the concrete 
in the dome had set the centering was taken down in 
sections and used for other domes. There was no 
attempt to make bonds between the domes and the 
concrete groins. The sides of the latter were, how- 
ever, inclined so as to give the haunches of the former 
@ secure seating, and, just before the concrete of the 
dome was put in position, the surfaces of the sides of 
the groins were given a serving of neat cement. 
Asphalt was laid over the joints between groins and 
domes and taken some little way up the domes all 
round and cemented so that no rain water might get 
into the reservoir, and a series of closed drainage 
channels, made of moulded concrete, was constructed 
between the domes so that any rain that fell might 
be led away from the roof. The interior of the reser- 
voir is distinctly effective, the general aspect being 
decidedly reminiscent of ecclesiastical architecture. 
The portions of the walls of the reservoir Which project 
above the ground level are supported by an earth 
embankment which is carried up above the level of the 
roof in such manner that the whole of the reservoir is 
completely covered from view. 

At Clawdd Newydd, 10 miles distant from the dam, 
and at Mount Pleasant, to the north-east of Mold, 
break pressure or balancing tanks have been con- 
structed, the water level in them being 995. 5ft. and 
521. 0ft. respectively. The top water level in the Cross 
Hill reservoir is 233ft. above Ordnance Datum. 

The contracts for the construction of the Alwen 
dam, of the other work in the neighbourhood of the 
dam, of the Cross Hill reservoir, and of a portion of 
the pipe line, were entrusted to Sir Robert McAlpine 
and Sons, while the major portion of the pipe line, 
including the Dee tunnel, was laid by John Cochrane 
and Sons, Limited. 


A Course-setting Bomb Sight. 


In our issue of August 29th, 1919, we illustgated 
and described in considerable detail two forms of 
aerial bomb sight designed by Major H. E. Wimperis, 
R.A.F., which had been extensively used on British 
aeroplanes and seaplanes during the war. These 
two designs—one for low altitude work and the other 
for high—were expressly constructed for bombing 
‘up wind” or “ down wind,” and were not suitable 
for use when the machine was flying across the wind 
at any angle. The practice of bombing up or down 
wind was very generally followed during the earlier 
portion of the war, but with the growth in the 
systematic use of the seaplane or flying boat bomber 
for attacking the enemy’s submarines, it became 
highly important to provide means whereby our 
machines could attack without reference to the 
direction of the wind, the fact having been noted that 
the time lost by the machine while getting into the 
wind was frequently sufficient to enable the target 
to escape. 

In our previous article we remarked that while 
we were uhable to describe it in detail, there -had 
been evolved a later type of bomb sight uf either 
then illustrated, which permitted the attack to be 
delivered at any angle to the wind. This newer 
pattern of sight was the invention also of Major 
Wimperis, and was used at first by our anti-submarine 
patrol craft. Later it was adapted to high altitude 
bombing work. The example illustrated herewith 
is of the latter type. Our engravings, in fact, are 
reproduced from photographs of a sight actually 
fitted in one of the machines that were ready to bomb 
Berlin in the last few days of the war. 

The bomb sight illustrated is now no longer a 
secret device, as it was when we wrote our previous 
article, and can, therefore, be described in detail. 
It is distinguished from those previously dealt with 
by the embodiment in it of a small magnetic compass. 
This compass is introduced essentially to provide the 
means whereby the necessary allowance can be made 
for the fact that the aeroplane at the moment of 
bombing is not flying parallel with the wind. At the 
same time the presence of the compass makes the 
sight, apart from its use for bomb-dropping purposes, 
a valuable navigating instrument, as will presently 
be shown; it is for this reason that it is known as a 
course-setting bomb sight. 

To deal first with the instrument as a bomb sight, 
we may recall from our previous article that a bomb 
dropped from an aeroplane flying parallel with the 
wind appears to the pilot to fall vertically below his 
machine, and that if it is released when the machine 
is at the point O—Fig. 1—it will strike the ground 
at T at the same instant as the aeroplane reaches 
the point A vertically over the point T. The correct 
instant at which to release the bomb can thus be 
determined by laying off on a suitable sighting 
arrangement a horizontal- distance BC proportional 
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to the speed G of the machine relatively to the ground 
and a vertical distance CD proportional to the 
average velocity of fall V of the bomb. The bomb 
should then be released at the instant when the 
target T cuts the line of sight along BD. The same 
line of sight would, of course, be obtained by erecting 
B E upwards to represent V, the average velocity of 
fall of the bomb. 

The bomb, it will be understood, does not fall 
along the line OT, as seen by an observer on the 
earth, but along a path joining these two points 
which is parabolic except in so far as it is modified 
by the air resistance. Air resistance affects the 
sighting in two ways. 
average vertical falling velocity of the bomb less 
than the theoretical value given by v / (g h/2). 
The amount by which the actual average velocity 
falls short of the theoretical value is found to be a 
function of the height h. As the average—theoretical 
—falling velocity is also a function of the height at 
which the machine is flying it is clear that this effect 
of air resistance can be allowed for when engraving 
the scale on the vertical arm C D or B E of the sight. 
This scale in the later form of Wimperis sight illus- 
trated herewith is in the position B E, and is, in the 
example before us, engraved in unequal divisions 
marked from 1000ft. to 14,000ft. Although it is 
marked in feet and is actually set by the pilot from 
his altitude meter, it really represents the average 
velocity of fall of the bomb from the heights indicated 
on it, diminished by the retardation produced by the 
air resistance. 

In the second place, the air resistance diminishes 
the forward horizontal component of the bomb’s 
velocity, and makes it increasingly than the 
horizontal velocity of the aeroplane with which it 
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In the first place it makes the | 
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along a path M L inclined to the fuselage centre |ing 
If he lays off PQ parallel with the fuselage centre 
line and proportional to his air speed and draws P R 
parallel with the direction of the observed drift 
along M L, then Q R will represent the speed of the 
wind in magnitude and direction. At the same time 
PR will represent his velocity relatively to the 
ground. 

Having determined the speed of the wind i: 
manner, the pilot, with the older forms of 
resumes his course parallel with the wind, and |} 
set the distance B C—Fig. 1—-to represent hi 
speed plus the wind speed and C D to represe: 
altitude, he is ready to bomb an approaching t: 
A down-wind attack is usually followed by on 
wind. In this case the distance B C is set to rep 
the air speed minus the wind speed. In the ¢ 
forms of sight two interconnected back sights 
provided, which were so arranged that the s¢1 
of the one for bombing up wind automatically set 
other for bombing down wind. 

For bombing land targets the necessity for car 
out the attack either up or down wind was 1 
very serious restriction. But in the case 
submarine work the time spent in aligning 
machine with the wind and in executing the man 
required to get a good “run up” on to the t: 
was found to delay and frequently to frustrat: 
attack." If the submarine endeavoured 
on a course parallel with the wind, so much the w 
for the submarine. If, however, the 
knew his business, he would increase his chance 
escaping by retreating in a direction more or k 
right angles to the wind. A sight was thus requ 
that would enable our pilots to run up to the ta 
at any angle relatively to the wind and so carr) 
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FiGS. 1, 2 AND 3—BOMB DROPPING AND NAVIGATION DIAGRAMS 


starts its parabolic descent. The actual effect of this 
retardation is to make the bomb fall short of the 
target by an amount TF, which is proportional to 
the height h. Since TF is proportional to AT, it 
follows that the angle T A F—the angle of trail—is 
constant for all heights for all bombs stowed in the 
same manner. This effect of air resistance can most 
simply be allowed for by setting the arm C D or BE 
of the sight not vertically, but inclined, as at CH 
or BJ, so as to make it parallel with AF. The 
trail angle is about 2} deg. for bombs stowed hori- 
zontally and about 4} deg. for bombs stowed ver- 
tically nose upwards. In one of the earlier forms of 
| sight previously illustrated means were provided for 
setting the ‘“‘height bar” CD at either of these 
angles. In the form illustrated herewith the bar can 
be raised from its folded position to the 44 deg. 
inclination only. 

It is to be particularly noted that the horizontal 
distance B C is to be proportional to the speed of the | 
| machine relatively to the ground, and not its speed 
relatively to the air, a quantity which is much more 
readily determinable by the pilot. The ground speed | 
is the sum or difference of the air speed and the speed 
of the wind, so that in order to set the distance B C | 
! correctly the pilot must know the speed of the wind | 
as well as his air speed. In order to find the speed | 
of the wind the pilot can adopt the method of flying 
parallel with the wind and then turning his machine | 
through approximately 90 deg. as measured by his | 
magnetic compass. Thus, in Fig. 2, the machine is | 
shown flying along KL parallel with the wind, a | 
condition rendered obvious to the pilot by the absence | 
of “ drift ” in the land below. Turning the machine | 
through approximately 90 deg. by compass, he will 
not proceed along LN but will fly crab-wise along | 
LM. A point on the ground below the engine will 
not pass to the rear below the tail, but towards L, | 





the attack with the least possible amount of mana 
vring. 

Let us consider an aeroplane endeavouring to car: 
out a bombing attack while flying at some angle @ 
Fig. 3—relatively to the wind. If US represents thu 
air speed of the machine laid down parallel with tl: 
fuselage eentre line, and if S W represents the dire: 
tion and speed of the wind, then U W is the ground 
speed of the machine. A bomb released frem tl. 
aeroplane will fall in a parabolic curve lying in th. 
vertical plane containing the line UW. It may appea: 
at first sight that the wind acting on the bomb afte: 
its release would deflect it out of this vertical plan 
The explanation of why this deflecting effect is appa: 
ently neglected is to be found in the fact that it has 
already. been allowed for. If there were no wind 
U 8, and not U W, would indicate the path of th: 
machine over the ground, and a bomb let fall from it 


| would descend in the vertical plane containing th: 


line US. The action of the wind results in the bomb 
being deflected away from this plane by an amount 


|represented by the line S W, that is to say, by the 


amount required to carry it into the vertical plan: 
containing U W. 

If, then, the pilot erects a vertical at U—U X, let 
us say—to represent the average falling velocity © 
the bomb, then X W will be his line of sight with full 
allowance made for the height at which he is flying, 
his air speed, the speed of the wind, and the angle 
between these two velocities. If he now alters his 
course through an angle 9 as measured on his magneti« 
compass, his speed over the ground will, in magnitud: 
and direction, be YW, assuming that the wind 
remains constant and that he does not alter his ai! 
speed by opening out or throttling down the engine. 
His correct line of sight is now Z W where Z is a point 
lying vertically above Y at a height representing the 
average falling velocity of the bornb. The points Xx 
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and Z would, of course, not be strictly vertically 
ever U and Y, but would lie 44 deg. forward of the 
vertical to represent the trail angle. 

fhe diagram Fig. 3 contains all the essential 
elements of the newer form of Wimperis sight. These 
elen represented by U5 or 
YS--permanently fixed parallel with the fuselage 
line and adjustable in length by means of a 


nts consist of (1) a bar 


cent 
scale engraved on it in order that it may serve as a 
me we of the air speed; (2) a “wind bar” 5 WwW 


hing d to the end of the air speed bar and adjustable 
larly and in length to represent the direction 


Blip iete 
ate speed of the wind; (3) an upright rising from 
U or Y eagraved with a scale of heights ; and (4) a 
drift bar U W or Y W fixed to the foot of the upright 
at or Y and pin-and-slot connected to the end W 
of the wind bar, In the first half-tone engraving 
these four parts are respectively marked A, B, C 
ane D. 

it will be gathered that the sliding carriage on 
tl upright © is adjusted to the flying altitude 
against the scale on the upright, and that on each 
side it carries a ring back sight Two rings are pro- 
vided, because in some settings of the device the line 
of sight on one side or the other of the upright-—but 
never on both simultaneously—is obscured by the 


drift bar and wind bar The upright ts mounted to 
rotate On a vertical pivot, and is connected at its 
foot solidly to the drift bar,in such a way that the 


line joining the centres of the two ring sights is always 
at right angles to the adrift bar, no matter how the 
latter may be moved by the adjustments made in the 
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the east whatever may be the direction in which the 
aeroplane is flying. It is easy enough to preserve the 
length of the bar constant, for it can only be varied 
by the deliberate adjustment of the handle F—¥Fig. 4. 
Hence the only consideration the pilot need give this 
aspect of the matter is to set the length correctly at 
the beginning of his patrol, and test occasionally 
thereafter for changes in the velocity of the wind. 
As for direction, the bar 5 W has obviously to 
behave after the manner of a weather vane. An 
actual weather vane arrangement is, it may be sup- 
posed, impracticable. A gyroscopic attachment 
naturally suggests itself, but in the Wimperis sight 
no attempt is made to obtain the directional adjust- 
ment of the wind bar automatically. The means 
adopted are based on the simple fact that if the wind 
is coming from, say, the magnetic west, the required 
condition will be fulfilled if at every alteration of the 
course the wind bar is adjusted by hand so as to point 
always 90 deg. magnetic north. Were the 
the magnetic needle strong enough, it might be coupled 
to the wind bar in order to effect the required move- 


east ol 


ment when the course is changed. As it is not strong 
enough the manual agency of the pilot is called in to 
do the work. 

To this end the pin on which the wind bar pivots 
is connected through bevel gearing to a shaft inside 
the air speed bar. At the rear end this shaft is squared 
and passes through the boss of a bevel wheel which is 
constantly in mesh with a bevel fixed to the pivot 
pin carrying the compass bowl. In this way any 
angular movement of the compass bow! produces an 
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length of the air speed bar or wind bar. The air speed equal angular movement of the wind bar. 


bar is a brass tube that may be racked in or out by 
ineans of the handle E. At its outer end it carries the 
pivot of the wind bar. Did the construction of the 
nstrument permit it, it would be found that zero air 
peed would be registered when the centre line of the 
pivot was with the centre line of the 
upright. The wind bar is a slotted box containing a 
crew which can be turned by means of the handle F. 
\ carriage on this serew works against a scale on the 
box and is coupled to a slider moving within a slot 
n the drift bar. The slider supports two bead fore- 
ights. The joining the centres of the beads 
ilways remains at right angles to the length of the 
drift bar. The drift bar is engraved with a scale of 
peed in miles per hour, and in conjunction with a 
fiducial mark on the slider enables the pilot, when the 
instrument is properly set for wind and air speed, to 
ead off his ground speed at a glance. A second scale 
on the drift bar enables him at the same time to read 
off the time he will take to cover ten miles over the 
land. Lying below each bead in the vertical plane 
defined by the bead and the centre of the associated 
ring back sight, a wire is attached to the drift bar. 
hese two wires, when the sight is set, indicate what 
objects ahead will become targets if the existing 
course is preserved, and also serve to determine the 
direction of drift when the pilot is measuring the wind 
speed in the manner previously explained. 

It is obvious from Fig. 3 that the essence of the 
vhole device is the preservation of the direction and 
éength of the bar S W as a constant indication of the 
direction and speed of the wind, no matter how the 
pilot may alter his course: If the wind is blowing 
trom the west the bar S W must constantly point to 


coincident 


line 











WIMPERIS COURSE -SETTING BOMB SIGHT 


A diametral 
wire carrying an arrow point is fixed across the mouth 
of the bowl just below the glass cover plate. This 
wire, known as the wind arrow, is set parallel with 
the wind bar during the construction of the instru- 
ment, and in all positions of the bowl remains parallel 
with the wind bar when the sight is in use. If, then, 
the wind is known to be coming, say, from the west, 
the pilot, each time he changes course, turns the 
bowl by hand so as to make the wind arrow— and 
therefore the wind bar B—point from the west 
relatively to the magnetic needle, which is supported 
at the centre of the bowl beneath the wind arrow. 

In an ordinary compass the card is attached to the 
needle and moves with it. In the present arrange- 
ment the card, in the form of an annulus, is fixed on 
the underside of the glass cover of the bowl, the card 
and glass being mounted within an aluminium ring 
sitting on the lip of the bowl. The card, the glass and 
the aluminium ring form one unit, and by means of 
two toggle catches can be clamped to the bowl so as 
to move with it, or unclamped therefrom so as to 
permit of independent rotation relatively to the 
bowl and the wind arrow fixed across it. Let us sup- 
pose the wind is known to be coming from the west. 
Flying for the time being on any course, the pilot 
unclamps the card and turns it until the north point 
—coloured red for distinction—is over the north end 
of the magnetic needle—also coloured red. Holding 
the aluminium ring with the left hand so as to preserve 
this alignment of the card, he turns the bow! with his 
right until the wind arrow is pointing from the 
west, and thereupon clamps the card relatively to the 
bowl. On changing course at any time thereafter, | 





| 





the north point of the card swings away from the | course to be made good, 
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north end of the needle. By rotating the bowl the 
pilot brings it back into coincidence. Thus, by keep- 
ing “‘red on red’”’ when the course is changed, the 
pilot preserves the direction of the wind arrow, and 
therefore of the wind bar constantly coincident with 
the direction of the wind, Once correctly set-——pro- 
vided, of course, there is no change in the wind—the 
simple movement indicated by “red on red” thus 
adjusts the sight for any change of the course. 

The use of the instrument for navigation purposes 
can also be explained by reference to Fig. 3. Let us 
suppose that Y is the starting point of an aeroplane 
which it is desired to fly to a point W distant, say, 100 
miles from Y, and lying south-east of it. Let us take 
the air speed of the machine at 105 miles an hour and 
the wind at 30 miles blowing from the west. The pilot 
must know the inclination of the line Y 8 to the north 
and south direction, for, in order to make good the 
course Y W, he must hold the axis of his machine at 
the inclination of YS and not of Y W. Setting the. 
wind bar to 30 and the au speed bar to 105, he un- 
clamps the card, and holding *‘red on red,” turns 
the bowl until the wind arrow is pointing from the 
Clamping the card and continuing to keep 
he manceuvres his machine until the 


west. 
“red on red,” 

















FIG. 5—-VIEW OF BOMB SIGHT AS SEEN BY PILOT 


drift bar is pointing south-east, ¢.e., at 135 deg. rela 
tively from the north. The air speed bar will then 
point in the direction of Y 8, and taking the reading 
indicated on the card—namely, in this case, 147 deg. 
he transfers it to his navigating compass and holds 
the machine to it. At the same time he can read his 
ground speed—namely, 120 miles an hour—and the 
time required to cover 10 miles—namely, 5 min.— 
on the scales engraved on the drift bar. 

Arriving at his objective, he turns his machine 
round for the homeward trip. Holding red to red, he 
manceuvres until the drift bar is pointing nort-west, 
or to 315 deg. He will then find that the air speed bar 
is pointing to 304 deg., that his ground speed is 78 
miles an hour, and that he will take 7} min, to cover 
10 miles. 

To enable the pilot to determine readily when the 
drift bar is pointing in a given direction, an index 
G is arranged to project over the edge of the compass 
card, This index is connected by a parallel motion 
with the drift bar in such a way that when the drift 
bar is swung through an angle a to one side or the 
other of its median position, the index moves round 
the circumference of the card through an angle a 
relatively to the axis of the compass bowl. Again, to 
enable the pilot to determine in what direction the air 
speed bar is pointing, a fixed index H, projecting over 
the edge of the card, is provided and serves substan- 
tially as a lubber line. 

In the example of course-setting given above it is 
perhaps worth noting that had there been no wind the 
out-and-home journey would have been covered in 
1 hour 54 min. With the wind as stated, the double 
trip, it is apparent from the figures given, takes 2 hours 
7 min. These figures illustrate the well-known fact 
that no matter in what direction the wind js blowing, 
an out-and-home trip always takes longer than it 
would if wind were absent. This statement is true 
even if the wind is blowing exactly paralle] with the 








The Nickel Industry of Canada. 


(By a Correspondent.) 


From an industrial point of view nickel must be 
regarded as one of the “‘ younger’’ metals, for its 
industrial history begins about the middle of the 
nineteenth century. In 1875 nickel ore deposits 
previously discovered in the French Pacific island 
of New Caledonia began to be exploited on a con- 
siderable scale and the production of nickel soon 
increased beyond the requirements of consumers. 
In 1887 the newly discovered nickel ore deposits 
of Sudbury, Ontario, began to deliver the metal. 
The first important mining was done in 1886 by the 
Canadian- Copper Company, but the extent and 
richness in nickel of these Ontario deposits was not 
realised till some time later. It was soon found 
that at Sudbury, nickel ore deposits existed which 
dwarfed all others into comparative insignificance, 
and that from being a comparatively rare metal, 
nickel would henceforth be available on a scale 
comparable with some of the so-called ‘* common” 
metals. To-day the Sudbury nickel ore deposits 
are responsible for about 80 per cent. of the world’s 
requirements. 

The enclosing rocks at the Sudbury mines are of 


“ae ° . } 
a character to make the mining of the ore quite an 


ordinary mining task. 
bodies were at one time worked as open pits, but 


Some of the outcrop ore | 


this method of working has now been superseded | 


by shafts and drifts underground. 

The stoping method adopted is chiefly that known 
as shrinkage stoping, in which a block of ore between 
two levels is attacked at the bottom and broken on 
to a floor beneath, only enough ore being taken away 
to give room to the men engaged in breaking it down. 
When all the block has been broken down, the stope 
may be regarded as an ore bin filled with broken 
ore, which can be drawn off through chutes at the 
bottom as required. The ore as mined is coarsely 
crushed in rock breakers and subjected to a partial 
calcination, usually in heaps in the open air. The 
fines are better calcined in a reverberatory furnace. 
The object of this partial calcination is to remove 
& part, but not the whole, of the sulphur in the ore. 
Enough sulphur must be left for the subsequent 
operation, which consists of smelting the ore in a 
blast-furnace with coke and a suitable flux. The 
products of smelting are a slag which contains a 
large proportion of the iron originally present in 
the ore, as a silicate, and a mass of mixed sulphides 
of nickel, copper and iron, which collects at the bottom 
of the furnace and can be tapped independently of the 
slag. The smelting is thus a concentrating operation 
by which the valuable part of the ore is separated 
from the worthless gangue material. The next stage 
consists of “* bessemerising,” in which the mixture 
of molten sulphides is subjected to an air blast in a 
converter in the same manner as molten iron is 
de-carburised, but in this case the purpose of the 
operation is to convert the iron sulphide to oxide, 
which is slagged away, leaving a “‘ matte” rich in 
nickel and copper sulphides, but low in iron. 
matte also contains practically all the precious metals 
originally present in the ore. The next stage in the 
treatment is the separation of the nickel and copper 
in the matte, which is a metallurgical problem of 
some difficulty, and one which adds largely to the 
cost of nickel recovery from its Numerous 
methods have been suggested from time to time to 
effect this separation, but of them three main pro- 
cesses have survived, all of which are being used 
at the present time for separating and refining the 
metals contained in the Sudbury matte. The Inter- 
national Nickel Company, which handles by far 
the largest proportion of the Sudbury nickel output, 
use a method known as the Orford process. In this 
process the matte is fused with sodium sulphide, 
which dissolves the sulphides of iron and copper, 
allowing the heavier nickel sulphide to settle out 
from the fused material. The two products can thus 
be tapped off from the furnace separately. Usually 
the separation is not complete at the first melting, 
but if the melting be repeated once or twice a nickel 
sulphide free from copper can be obtained. 


ores. 


The nickel sulphide is roasted to oxide and reduced 
with carbon in oil-fired furnaces. 
sodium and copper sulphides is leached with water 
by which sodium sulphide is recovered and made 
available for subsequent use, and the copper sulphide 
is smelted to blister copper which is electrolytically 
refined. 

Another process successfully employed for refining 
nickel matte is that known as the Mond process. 
This is the invention of that talented scientist, Dr. 
Ludwig Mond, the originator of the ammonia alkali 
industry and the discoverer of Mond gas, &c. This 
process is in operation at one place only, namely, 
Clydach, near Swansea, to which works the matte 
is shipped from Canada. This process is one of great 
ingenuity. Up to the obtaining of a nickel-copper 
matte low in iron the procedure is the same as for 
the Orford process, but from that stage the proce- 
dure is quite different. The bessemerised matte is 
roasted to expel sulphur, and the oxidised product is 
then leached with a 10 per cent. sulphuric acid solu- 
The sulphuric acid exercises a seleetive action, 
taking up the copper chiefly. 


tion. 
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cent. of the copper has thus been dissolved out, the 
remainder is washed free of acid and transferred to 
towers which can be heated to 350 deg. Cent. The 
material, in the form of powder, is made slowly to 
| descend these towers, meeting an up-flowing stream 
of water gas, by which, at the above temperature, 
the nickel and copper oxides are reduced to their 
respective metals. From these towers the material 
is conveyed to other towers in which a temperature 
of 80 deg. Cent. is maintained. It here meets a 
stream of producer gas which is rich in carbon 
monoxide. A chemical combination takes place 
between the nickel and carbon monoxide, resulting 
in the formation of a volatile product known as nickel 
carbonyl, which has the formula Ni(CO,). This com- 
pound, mixed with the producer gas, is then passed 
through vertical cylindrical chambers heated to 
200 deg. Cent. internally. At the temperature 
employed the nickel carbonyl is decomposed into 
nickel and carbon monoxide, and the products of 
decomposition are made to pass through a mass of 
nickel granules on which the nickel is collected as 
concentric layers. When the granules reach a given 
size they are screened out, and small granules are 
added to replace them. The nickel obtained in this 
process is practically pure. A copper-nickel residue 
remains, which is again worked up to the desired 
proportions of the two metals and thus enters the 
towers again. The copper solution obtained in the 
sulphuric acid treatment is evaporated to obtain 
copper sulphate crystals, which find a ready sale as 
such. The precious metals become concentrated 
in the residues until they have formed a rich product, 
which is treated separately for their recovery. It is 


-obvious that this process requires high technical 


supervision, and probably for this reason it has not 
been adopted by other refining metallurgists. 

The third process of refining nickel matte is of 
Norwegian origin, and bears the name of its inventor, 
Dr. Hybinette. This process has been adopted by 
the British America Nickel Corporation, which was 
formed with a view to treating the matte to obtain 
metallic nickel in Canada. The British Imperial 
Government was, and may still be, financially 
interested in this Corporation, and its action in 
this matter from a commercial standpoint was the 
subject of severe adverse criticism by a Committee 
on Expenditure which investigated the transaction. 

The Hybinette process consists of grinding and 
roasting the matte to expel sulphur, leaching out a 
portion of the copper with a 10 per cent. acid solution 


|and melting the residue to form anodes containing 


about 65 per cent. of nickel. An electrolyte is pre- 
pared by dissolving nickel sulphate in the proportion 
of 45 grammes of the sulphate to the litre of water, 
and this is used for recovering the nickel from the 
anodes by electrolysis. A direct current is employed 
at a voltage of 160 to 170. As electrolysis proceeds 


| and the anodes dissolve in the electrolyte, an enrich- 


This | 


The mixture of | 


When about 70 per! many items of laboratory equipment. 


ment of copper takes place, and when this reaches 
2 to 3 grammes per litre, the electrolyte is passed | 
over waste anodes. The copper is precipitated from 
the solution as cement copper on the nickel in the 
anodes, the nickel acting in the same manner as the | 
iron used in copper precipitation from weak copper | 
solutions in mine waters and other copper-bearing | 
liquors. At the same time an equivalent quantity | 
of nickel is taken intp solution which restores the 
electrolyte to its required compésition. The nickel 
obtained by this process is upwards of 99 per cent. | 
fine. The precious metals become concentrated | 
in the anode slimes from which they are periodically 
recovered. The process is said to be quite satis- 
factory. For the moment it is suspended in Canada 
because of the depressed market for nickel. 

The nickel obtained by these various processes 
finds its way to market in various forms, depending 
to some extent on the preferences of the buyers. 
They include (a) grains, rondelles, or powder reduced 
from nickel oxide ; (0) concentrie layers deposited 
round a nucleus from nickel carbonyl ; (c) cathode 
sheets resulting from electrolytic deposition ; (d) blocks 
of the metal made by reducing nickel oxide at a 
temperature above the melting point of nickel ; and (e) 
malleable nickel, which is nickel which has been 
de-oxidised by metallic magnesium. The block form 
is the one chiefly used by steel makers. But for 
rolling, forging and drawing it is necessary to use 
malleable nickel. 

The refining of Canadian nickel until recent years 
has been entirely carried out either in England or the 
United States. As the result of local pressure and 
the representations of the British Government, 
refineries have now been established in Canada, in 
which a part, at any rate, of the annual production 
of matte can be treated. The International Nickel 
Corporation commenced to refine nickel matte at 
Port Colborne, in Ontario, in 1918, and this plant 
has an annual capacity of about 5000 tons of refined 
nickel. The British America Nickel Corporation 
also has a refinery at Deschenes, on the Ottawa | 
River in Quebec Province, with an annual capacity 
of refined nickel of about 7500 tons, which, it is said, 
can be increased at comparatively little cost. 

Tue Uses or NICKEL. 

Nickel is one of the most useful of the non-ferrous | 
metals, whether unalloyed or in combination with 
other metals. Its anti-corrosive properties make it 
particularly suitable for cooking utensils and for 
It is the stan- ! 


Ave. 19, 192) 


dard metal for electro-plating for which it has no 
rival in commercial work. Many European and ot hey 
countries employ nickel as coinage, sometimes with, 
and sometimes without, alloying. But it is estimated 
that upwards of 75 per cent. of the total output js 
used as an alloying agent in “ nickel” steels. ‘This 
term covers extremely varied products of iron carbon 
and nickel and also products which contain in addi 
tion manganese and small proportions of other 
elements. For general engineering purposes sim)le 
nickel steels (iron carbon and nickel) containing 
from 2 to 4 per cent. of nickel are perhaps the most 
important; but nickel-chromium steels are coming 
into extended use owing to their remarkable pro 
perties. Nickel-eopper steels, in which the cope 
constituent is kept at about one-third of the nickel 
present and does not exceed | or 2 per cent. in ull, 
show excellent mechanical properties, giving a tensile 
strength up to 150,000 lb. to the square inch wiih 
very considerable ductility. 

Steel containing nickel and also chromium aii 
molybdenum is a material with very remarka))|, 
physical properties. According to M. H. Schinid, 
who recently read a paper on the subject before 1 
American Society for Testing Steel, a steel of ti 
following percentage composition was tested, wit! 
results given in the table below. Carbon, 0.22 10 
0.30; manganese, 0.50 to 0.70; silicon, 0.10 to 
0.20; chromium, 0.70 to 0.90; nickel, 2.75 to 
3.25; molybdenum, 0.30 to 0.50; and abo 
0.030 each of sulphur and phosphorus. This ste! 
was drawn at various temperatures after quenchiny 
in oil at 1450 deg. Fah. 

Reduction 


Ultimate Elongation, in area, 
strength. percent. percent 


Drawing 
temperature. 
Deg. Fah. 
500 .. 233,000 
900 =...) «170,000 
1000 161,000 
1loo 149,000 


Brine 
hardin: 
249,800 . 14.0 .. 46.8 .. 455 
189,200 16.0 51.6 .. 363 
. 180.700 .. 18.5 58.3 .. 344 
166,800 .. 18.5 60.0 .. 328 


Elastic 
limit. 


High nickel steels are made having special pr: 
perties. One of these is the steel known as “ inva: 
which possesses the special property of varying 
volume but very slightly with change of temperatur: 
and being thus an ideal material for measures 
length. The nickel proportion in this steel is abo 
36 per cent. Another alloy containing 60 per cent 
nickel, 12 per cent. chromium, and 26 per cent. iro: 
is known as “nichrome.” It retains its strength an:| 
properties at high temperatures, and is of special 
value as an electrical resistance element. 

Nickel forms valuable alloys with copper known « 
cupro-nickels. The best known of the nickel-coppe: 
alloys is perhaps the very valuable material know: 
as “ Monel” re‘al, which is obtained directly fro: 
the smelting and reduction of the Sudbury ores, tly 
nickel and copper being reduced without separation 
Monel metal is a silver-white alloy, and it takes « 
brilliant polish. It can be cast rolled and treated i: 
various ways like copper and steel. It is as malleah|: 
as copper and can be drawn into the finest wire. |: 
is also highly resistant to corrosion either by sea 
water or at high temperatures. Its tensile strengt |: 
varies from 70,000 lb. to the square inch for casting 
to 110,000 Ib. for cold drawn rods. It is being used in 
large quantities for a large number of purposes fv: 
which no other metal or alloy is equally suitable. 

A series of investigations by Leon Guillet, recent! 
reported, on the effect of nickel in low copper brasse-, 
has established the fact that a small amount «i 
nickel can replace a much larger quantity of copper: 
in such brasses with considerable advantage to th« 
mechanical properties. Some of these have ultimat: 
strength up to $0,000lb. to the square inch and 
20 per cent. elongation. The results of these researches 
are said to show that nickel is destined to play the 
same important réle in the manufacture of brass as 
it does in steel. 

The non-ferrous alloys of nickel include a very 
large number of other highly useful and valuabl 
materials, which, however, cannot be dealt with 
within the limits of this article. New alloys of this 
type and new properties of those already known 
are of frequent discovery. 

The chemical compounds of nickel of industrial 
importance are not numerous. Nickel oxide is used 
in the manufacture of certain kinds of pottery 
glazes and for a number of minor purposes 
The double sulphate of nickel and ammonium 
is the salt chiefly employed in nickel electro- 
plating, and the cyanide.is also used for the 
same purpose. Nickel salts are also employed in 
small quantities in the dyeing industry, but only 
when cheaper substitutes cannot be used. 

As a catalytic agent, nickel in the form of the finely 
divided metal, and also as certain organic salts, is of 
great importance in the “ hardening ”’ or hydrogenat- 
ing of oils to obtain from them solid fats. Other 
catalysts are known which act in the same way, but 
nickel is the only one so far known which is suffi- 
ciently active for commercial use. 

The manufacture of margarine and also some other 
edible fats from oils such as palm oil and cotton seed 
oils depends. upon this property of nickel. Another 
use for nickel in a catalytic capacity is in the enrich 
ment of water gas and other gases of low calorific 
value. In this case the nickel brings about the pro- 
duction of methane from carbon monoxide and hydro- 
gen under suitable conditions of temperature and 
pressure, thereby reducing the volume but greatly 
improving the fuel value of the gas. 
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A Seven-Day Journal. 


Sheffield Manufacturers’ Protest. 


CONSIDERABLE apprehension has been aroused 
among Sheffield manufacturers as to the provisions 
of the United States Emergency Tariff Act. The 
jight iron and steel industries, especially the cutlery 
trade, will, it is feared, be seriously prejudiced by the 
increased duties, and it is probable that unless some 
eoneession can be obtained, the United States market 


may be losed to Sheffield manufacturers. So serious 
a view is taken of the possible effect of the new tariff 
proposals that a strong deputation has left Sheffield 
for Washington to put the case of the light iron and 
steel industries before Chambers of Commerce in the 


United States. On the broader question of the effect 
of the 
Indust 
collect! 
disposal of the Board of Trade so that Government 
action may be taken if desired. 


ies is, at the of the 


request 


Salt Crystals for Magnifying Sound. 


4 coop deal of interest has been aroused by the 
claims put forward in connection with the use of 
Rochelle salt erystals for magnifying sound. The 
suggestion that these crystals may be utilised to 
enable the deaf to hear should, however, be received 
with caution, and no claim in this connection is made 


either by the Western Electaic Company, which is 
associated with the use of these crystals, or by the 
American Telephone and Telegraph Company, which 
is also interested. Experiments are being carried 
out in the laboratories of the new companies. All that 
isclaimed is that the composite crystals of Rochelle 
salt possess the property of magnifying sound, and 
it is this property which has raised hopes that some- 
thing may be achieved which will make it possible 
for deaf people to improve their hearing. Mr. E. 
Kilburn Seott, who gave a demonstration of what 
can achieved with these crystals at the recent 
meeting of the Faraday Society, is extremely hopeful 
on this subject. 


be 


Glare in Factories. 
Tuere is no doubt that the introduction and 
extended use of high intensity gas-filled electric lamps 
in factories has accentuated the evils arising from 
glare which is as frequently a cause of eyesight strain 
and accident as defective illumination. The Depart- 
mental Committee which has been investigating 
lighting conditions in factory and workshop has 
made some definite recommendations on the subject. 
It is suggested that every light source having a 
brightness of more than five candle-power per square 
inch within a distance of 100ft. of any worker shall 
be shaded in such a manner that no part of the fila- 
mantle, or flame is distinguishable through the 
shade. An exception is made for conditions in which 
the angle bet ween the line from the eye to an unshaded 
source of light and a horizontal plane is not less than 
20 deg., or, in the case of any person working at a 
distance of 6ft. or less from the source of light, of not 
less than 30 deg. Means should also be taken to 
prevent direct reflection into the eyes of the worker, 
to obviate the formation of shadows, and to secure 
constancy in artificial illumination. As these recom- 
mendations, if adopted, would in many cases involve 
extensive alterations of the lighting system, the Com- 
mittee proposes that a reasonable time should be 
allowed before the suggested requirements become 
operative. 


ment, 


Chemical Workers’ Wages. 


rue ballot of the Federation of Chemical Workers 
on employers’ proposals to reduce hourly rates of 
wages has proved hostile to the scheme put forward. 
It is stated that a ballot of 30,000 workpeople showed 
that only 434 were in favour of accepting the reduc- 
tion, and that 10,500 voted against it. Employers 
have been notified that failing an adjustment of the 
situation the whole of the workers in the Federation 
will go out on strike on August 27th. 


No Munitions of War. 


lr has always been recognised that it would be 
possible by an international agreement of workers 
to make war impossible by refusing to undertake the 
production of munitions. It is interesting to note, 
therefore, that the International Congress of Metal 


Workers, which has just been held in Lucerne, has | 

of | 
| subsidy, the decline of traffic on the London Under- | 
| ground Railway and the associated omnibus business 


unanimously adopted a resolution in favour 


retusing to manufacture munitions of war. 


St. Lawrence River Improvement. 


AN important scheme for the deepening of the St. 
Lawrence River at an estimated cost of £50,000,000 is 
dealt with in the report of the International Water- 
Ways Commission, It is proposed to deepen the river 
to enable ocean-going vessels to proceed as far west 





riff on British trade the Federation of British | 
Government, | 
g information which will be placed at the | 





which is not expected 


| as ihe Chicago, Port Arthur and Duluth. Two canals 
| designed to straighten out the navigation of the 
|river at Iroquois and Morrisburg, both in Ontario, 
| are shown on the plan. These canals would have an 
|average bottom -width of 300ft. An associated 
development would be the laying down of hydro- 
| electric plants to utilise the power of the St. Lawrence, 
which is estimated at abouc 5,000,000 horse-power. 
The advocates of the scheme justify the high costs 
on the ground that hundreds of millions of dollars a 
year would be saved to both the United States and 
| Canada, and the belief is expressed that the water- 
power part of ‘the scheme would repay the capital 
cost within a comparatively short period. 


Synthetic Petrol. 


EXPERIMENTS are still being conducted with the 
object of finding substijutes for petrol. One of the 
| latest announcements in this connection is that M. 
| Mailhe, a of at Toulouse, has 
| succeeded in obtaining oil from flax which can no; 
| only be used for motive power in place of benzol or 
petrol, but in the manufacture of explosives, colouring 
matter and perfume. He expresses the belief that 
many other vegetable and animal oils can be used to 
| produce synthetic petrol. 


protessor science 


Wages Reductions. 


| OFFICIAL statistics show that reductions of wages 
which came into force last month affected the earnings 
|of about 3,600,000 workpeople. The payments of 
| weekly full-time wages showed a decrease of over 
£1,000,000. Since the beginning of the present year 
there has been a reduction in the amount paid in 
weekly wages of about £2,765,000. The number of 
| workpeople affected is nearly 5,700,006. Industries 
in which a reduction of wages took place last month 
were engineering, coal mining, railways and textiles. 


Shoreham Mystery Towers. 


Tue Shoreham Harbour Trustees have not yet 
succeeded in obtaining the removal from the harbour 
of the huge concrete towers which were constructed 
during the latter part of the war period for use in the 
English Channel. A strong protest was made at a 
meeting of the Trustees which was held in Brighton 
| a few days ago, of the neglect of the Admiralty either 
to remove the towers, which are a hindrance to navi- 
| gation, or to pay any sum by way of compensation 
or rent for the use of the harbour. It was decided to 
make a further application to Whitehall. 








Large British Contract for India. 


In view of the important orders which have been 
|lost by the British engineering trades owing to the 
| inability to quote prices which could compare with 
| those of forsign firms, it is satisfactory to learn that 
Dorman, Long and Co., Limited, are to supply the 
steel for 105 miles of water mainsin Bombay. The 
actual tenderer was a Calcutta firm, but it is under- 
stood that they are backed by the well-known 
Middlesbrough steel company. It was feared that 
American stee] makers might be able to quote more 
attractive terms, but it is stated that in addition to 
the tender which has been accepted, the second lowest 
tender was also that of a British firm. The sum 
involved is about £2,500,000. 


Labour View of Railways. 





Tuat the Railways Bill constitutes a revolution of 
| the British railway system is the definite opinion of 
|Mr. J. H. Thomas. By operating the companies 
|in four groups, he believes that much waste will be 
eliminated, without any public inconvenience being 
suffered. He recognises that owing to trade depres- 
sion the full advantages of the new system cannot be 
realised for some time to come, and expresses the 
| hope that railwaymen will do their part to contribute 
|to the improved efficiency of the service. The 
machinery set up will, in Mr. Thomas’ view, tend to 
closer understanding between the officials and the 


|} men, and he reminds the latter that good conditions | 


of service and wages can only be justified by good 
work. Government control gave the worst of both 
the competitive system and nationalisation. 


London Traffic. 


have been made in operating expenses, but the 
savings possible under that head are by no means 
proportionate to the decline in the volume of traffic 
hand!ed. The wages bill, partly owing to actual 
increases, but also as a result of the fewer hours 
worked, has gone up by leaps and bounds. With less 
traffic to handle, the number of men employed on the 
railways has increased by one-third. 


Shipyard Joiners’ Strike Settled. 


Arter fighting for eight months for the retention 
of wage rates which employers found it impossible 
to pay, the shipyard joiners have decided to resume 
work at the lower scale offered. There is to be an 
immediate cut of 6s. a week, and a further reduction 
of 3s. a week in October. The balance of 3s. to com- 
plete the 12s. which was the amount of the state of 
trade advance which has been in question, will be 
the subject of discussion with other matters in 
December. The curious feature of the situation is 
that carpenters and joiners in the important Belfast 
shipyards have long since accepted the wage reduc- 
tion, and that men have been working at Portsmouth 
on ship repair work at lower rates than those now 
offered by employers. The strike has had disastrous 
results on the shipbuilding and ship-repairing trades, 
a great deal of work having gone to foreign yards 
which would, under normal! circumstances, have been 
carried out by British firms. The direct loss in wages 
has been severely felt, and unemployment has been 
caused among many classes of shipyard workers, 
while British shipbuilding has received a_ blow 
from which the industry will take a long time to 
recover. There may be no connection between the 
two events, but it is a significant coincidence that the 
strike has collapsed contemporaneously with the 
announcement of the intention to close the Yarrow 
yard. 


Imperial Wireless Chain. 


Tue Postmaster-General opened yesterday at 
Leafield the first link in the Imperial Wireless Chain. 
The station has been designed for a range of 2000 
miles at all times of the day under normal conditions. 
The next station to be completed will be that at 
Cairo, which it is expected will be put in operation 
in November. Plans for the other stations are now 
being prepared, and it is hoped that their construc- 
tion will be commenced early next year, and that all 
the stations will be in operation within a period of 
two years. The stations for which plans are now being 
prepared are being designed for the use of wireless 
telephony as well as telegraphy. 


Naval Engineering Interests in Russia. 


Irv is reported from Copenhagen that negotiations 
between the groups Owning the Vickers and Arm- 
strong dockyards in Russia and the Soviet Govern- 
ment regarding the concession of the naval dockVard 
at Nicolaieff on the Black Sea are progressing satis- 
factorily. It is understood that all raw material 
which would be imported for carrying on the work of 
the dockyard would be imported at prices to be fixed 
by the Russian Commissioner for Foreign Trade, and 
that 25 per cent. of the output would be the property 
of the Soviet Government. 


Welsh Water for Birkenhead. 


THE turning on of a new water supply from 
the Cross Hill reservoir for Birkenhead on Mon- 
day last marks the completion of a scheme of 
drawing water from Wales, the works in connection 
with which have been under construction for ten 
years, and have cost nearly £1,500,000. For the 
time being, owing to the delay in the completion of 
the filtration plant, the supplies from the new reser- 
voir will be limited to 4,000,000 gallons a day, but 
ultimately 7,000,000 gallons a day will be available. 
The supplies are being drawn from the Alwen and 
Brenig reservoirs in South Wales, and it has been 
necessary to construct 42 miles of conduits between 
the reservoirs and the Cross Hill reservoir. 





AT a time when the railways have been handed | 


back to private control, without the backing of a 


is causing some anxiety Unless the second half of 
the present year shows an improvement Gn the first- 
it is probable that when the 


figures for the complete year are available a falling 
off of about 40 milhons in the number of passengers | 
| carried by the railways may be recorded, and of 24 
| millions in the case of omnibus traffic. Some economies 


| 


National Shipyards. 


A REPORT which has just been issued shows that 
the gross of the National Shipyards was 
£6,500,000, while the amount realised by sales and 
disposals was £2,431,263, leaving an estimated deficit 
of over £4,000,000. The method of disposing of oil 
tankers, which only realised an average price of 
about £24 per ton, whereas older vessels have been 
sold at prices ranging from £27 to £37 per ton, is 
criticised, and the opinion expressed that the arrange- 
ment for the sale of these vessels was not conducted 
on a business-like footing. While criticising these 
transactions, however, the Committee does not dissent 
from the opinion expressed by the Select Committee 
on National Expenditure that the operations of the 
Ministry of Shipping have as a whole been conducted 
with marked efficiency and with very satisfactory 
results financially. 


cost 





in Power Station 
Design. 


N oOo. wT e 


Deveiopments 


ONE of the firms which is now giving a good deal 
of consideration to the development of efficient 
steam-raising plant and to firing boilers with pul- 
verised ‘fuel with a view to their use in power 
stations is that of Fraser and Chalmers, Limited, 
of Erith. It may be remembered that some years 
back the firm developed the Bettington boiler with 
vertical tubes, a combustion chamber inside the nest 
of tubes and a pulverised fuel burner for injecting 
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it has been improved in various directions, and it is 


now manufactured for high pressures. The principal 


characteristic of the modern boiler is that the headers 
are composed of small circular drums, which can be 
built for high pressures and high temperatures. The 
boiler can, if necessary, be fired with gas, colloidal 
fuel or oil, but it is the opinion of the makers that the 
two latter fuels are not likely to be used to any 
great extent. Prior to the introduction of the 
Bettington boiler in 1905, pulverised fuel had been 
used in connection with various existing boiler instal- 
lations, but with little suecess, the furnaces and flues, 
it is said, choking up very rapidly, especially when 
the coal contained a high percentage of ash. Furnaces 
constructed to burn pulverised fuel borne on currents 
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FIG. 12--THE BETTINGTON BOILER ARRANGED FOR BURNING PULVERISED COAL 


the fuel through a nozzle upwards into the combus- 
tion chamber. The objects of using pulverised fuel 
were those already mentioned, namely, to provide 
for intimate contact of small fuel particles with the 
air, so as to obtain complete combustion, and to 
reduce the amount of excess air, and thus increase 
the combustion temperature so as to make the boiler 
give a high efficiency. A drawing of the boiler is 
given in Fig. 12, and the tables below give the results 


of air work with a certain critical rate of propagation 
of flame from layer to layer, and if the rate of travel 
of the material slightly exceeds that speed, the com- 
bustion wave gradually creeps in the direction of the 
flow of the material, and finally goes out. This, the 
makers of the Bettington boiler contend, is a common 
fault of furnaces using pulverised coal or other fuel 
in which the gas, products of combustion or unburnt 
fuel and the supporter of combustion are not directed 


Results of Test in the Original Bettington Vertical Boiler Fired with Pulverised Coal. 


* Dant.” 


Clifton 
and 
Kersley. 


O.R.C, 
nuts. 


Coal used 


Analysis (on dry coal) 

Ash ao ee 

Volatile matter 

Sulphur 

Fixed carbon a i ’ 
Calorific value on dry coal, B.Th.U. 

Ditto, expressed as pounds water, evapo 
rated from and at 212 deg. Fah... 
Absolute steam pressure, pounds per sq. in 
Average temperature gases escaping from 

boiler, deg. Fah. las). 4s... 68.1 eel eee 
Average temperature feed water, deg. Fah. 76.6 
Pounds dry coai fired per hour co. sane 
Pounds of water evaporated per hour, from 

aenl at SOR Gam: Gil, we ct te 
Ditto, per pound of coal, from and at 212 

deg. Fah. co 00s we oes 
r'hermal efficiency based on coal ee 
Percentage of moisture in coal during test 


23.00 
20.00 
57.00 

10,700 


11.08 


140 164.5 


592.7 
1020 


8476.8 


of tests made on it in its original form. Fig. 13 is a 
CO, recorder chart. 
Since the original Bettington boiler was developed 
* No. 1V. appeared August 12th 
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mere. 


56.6 
1179.2 
10,200.4 
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South African. Welsh 


Anthra Wetbank slack. 


citic 


duff. 


Partings Pickings Duff. 


17.89 17.89 
23.40 23.40 


21.30 
27.68 

0.95 
51.02 
10,494 


19.92 
22.94 
0.76 
57.14 
11,088 


58.71 
11,109 


58.71 
11,109 


11.5 
189 


10.86 


152.15 


11.48 
130.45 


587.5 
56.0 
1347.8 


603.7 
56.0 
1183.5 


56.0 
1183.3 
9437.2 32.000 

9.50 
82.6 

2.20 


| 
9.48 9.27 
74.59 80.6 
0.8 2.20 


. T2¢ 7.975 9.218 
9 76.31 80.30 
2.00 1.6 2 2.4 


back on themselves during combustion, and the 
trouble is attributable to the fact that eyery mixture 
has a definite but slow velocity of flame propagation. 
The moment the velocity of the incoming mixture 


| into 


Ave, 19, 192) 


exceeds that of the combustion wave  t}y 
creeps forward, and the flame is extinguished, The 
velocity of the combustion wave depends upon the 
inflammability of the dust, and it increases with 4), 
volatile matter and moisture contained in ¢ hie fuel 
and the temperature of the mixture. The velocity 
of the incoming material and the temperature of the 
mixture are the only factors that can be varied in 
order to secure a stationary combustion wave. By 
causing the mixture to turn upon itself and spread 
out in acircular or cascade form in a vertical and cir. 
cular combustion chamber, not only are aregenerative 
action secured, and the point of ignition brought elos 
to the point of admission, but the act of changing 
the direction of the flow of gases changes the \ locity 
of portions of the stream, and the returning products 
of combustion and burning material in doubling back 
envelop the incoming material, so as to form 
between the incoming stream of the igniting 
burning material in such a way as to produc 
tecting body for the walls of the furnace, 
extending the life of the furnace and prev: 
blow-pipe action upon the walls. 
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Results of Three Tests on a Bettington Boiler at Diff 
of Rvaporation and Without an Economisey 


Kate 


Low 50 pt 


rate overload 
Grit fine Hr 

slack 
(Nuneato: 
2.078 


Broomlull 
nutty slack 


Coal used 


Rate of coal feed per hour.lb 897 
Pounds cold feed water 
evaporated per hour 
Feed temperature, deg. Fah. 
Absolute lb. per 
sq. in. ** 
Superheat, deg. Fah 
Temperature of 
gases, deg. Fah. : 
Equivalent lb. water evapo 
rated and superheated 
from and at 212 deg. Fah 
per hour 
Equivalent Ib. 
rated but not superheated 
from and at Fah 
per hour per sq. ft. water 
H.S. - ; 
Pounds water evaporated 
per Ib. coal from and at 
212 deg. Fah. 
Horse-power dey eloped by 
boiler (Centennial Stand 
ard) ee ee 
CO, per cent., by 
recorder ‘ 
Analysis of dry cual 
Ash, per cent 
Volatile matter, per cent 
Sulphur, per cent. 
Fixed carbon, per cent 
Net calorific value, by Bom! 
calorimeter, B.Th. U. 11,870 
Efficiency of boiler, per cent 79 
Percentage of moisture ir 
coal as fired .. j 3 


11.7% 

ou 
pressure, 
166 
195 


escaping 


water ¢ Vapo 


212 deg 


Sarco * 


The regenerative and enveloping action enables 
a material low in volatile gases to be used, the sub- 
stantially pure carbon being raised to the nece-sary 
temperature for combustion by the enveloping pro- 
ducts of combustion. In other forms of furnaces, 
the makers explain, this initial heat must be supplied 
by an inflammable gas or by the volatile const it uents 
of the coal, such as the hydro-carbons, in conjune- 
tion with the heated walls of the furnace. When 
burning carbon, coke, anthracite coal, wet coal or 
low-grade coal containing low volatile combustibles, 
the regenerative and enveloping action is claimed to 
be of considerable importance. The fact that the 
heat required to ignite the incoming material is 
derived principally from the hot products of com- 
bustion, which when returning flow back adjacent 
to the material, and in the opposite direction, ensures 
the maintenance of a hot zone near the point of 
entrance of the material, and it is therefore evident 
that the heat for ignition is supplied almost entirely 
to the incoming material from the returning products 
of combustion and burning material. 

In the past, the makers explain, ther 
been difficulties in the direction of pulverising the 
fuel sufficiently finely, and difficulties because the ash 
becomes melted into a slag, but primarily with the 
refractory material, which is required to withstand 
the high temperature without melting. In the furnace 
of the new Bettington boiler the last-mentioned 
difficulty has been overcome by the special design 
of the yertical combustion chamber, in which the 
material is kept in suspension until complete com- 
bustion is effected. Moreover, the incoming material 
and supporter of combustion are to some degree insu- 
lated at the region of most energetic combustion by 
the enveloping or adjacent current in the opposite 
direction. The ash is deposited in a space at the 
base of the boiler, after it has been partially cooled 
and separated from the brickwork lining, whilst 
the products of combustion as hot gases are brouglit 
contact with the furnace lining and give 
up a portion of their heat, by transmission through 
this lining, to the boiler elements surrounding thie 
lining. 

The heating up and continuous ignition of tl 
incoming stream of dust and air are brought about 
mainly by the enveloping sheath of products of com- 
bustion composed of a mixture of gases, principally 
CO,, H,O and N, and at a temperature of about 
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3500 deg Fah. Ignition is independent of the in- 
candescent brickwork, Experiments have shown 
that the point of explosion does not rise more 
than 10 per cent. w ith the highest feed velocities it 
to employ. The tendency is for the en- 


sib 
Is pos i . . ; 
veloping pases slightly to increase In temperature as | 
the velocity i8 increased, and these returning gases 
always ensure that the brickwork around the point 


of ignition is imeandescent. With gravity 


moment! 
ean take 


matter o ‘ 
weights of its constituents. The amount of air used 
record Average for 24 hrs. Co, 17 
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m acting in the same direction, no separation | 
lace in @ continuvus stream of mixture, no | 
hat difference there may be between the | 
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| in a completely closed circuit, no distillation or loss 
of hydro-carbon can oceur. It is said to be possible 
to dry coal containing 10 per cent. of moisture with- 
out the least difficulty. The product delivered to 
the boiler usually issues from the nozzle at a tempera- 
ture of about 200 deg., but this, of course, varies 
slightly with the quantity of moisture originally 
contained in the fuel. Slides are provided in the 
pulveriser inlet for regulating the amount of air 
required for complete combustion, and the coal feed 
is operated by means of a variable speed friction 
wheel driven from the pulveriser shaft. Adjustable 
slides are also fitted in the feed hopper. Usually the 
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FIG. 13—CARBON { DIOXIDE RECORDER CHART 


reduced to the minimum required for the 
involved, the carbon contents of 
factor of the refractory 


ean In 
chem al 
the fuel, 
material ¢ mployed 

In most pulverised fuel plants it is usual to employ 
a separate drying plant in addition to the pulverising 
plant, but in the case of the Bettington system the 
pulve riser is made to serve for drying and blowing, 
in addition to pulver ining the coal. Beaters operating 
in conjunction with vanes are mounted upon a shaft 
within a chamber, with the inner wall. concentric 
for the geeater part of its circumference to the axis 
of rotation, and a separator is combined with the 
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pulveriser is driven directly through a flexible coupling 
by an electric motor or small steam turbine, but it is 
obvious that it can be driven in other ways, according 
to local conditions. 

The boiler itself consists of mild steel top and bottom 
headers connected together by solid drawn steel 
tubes, the number of seetions formed in this manner 
depending upon the capacity of the unit. To facilitate 
cleaning and inspection, each header is provided with 
a manhole cover, the top headers being also fitted 
with a number of steel caps to enable the tubes to 
be withdrawn. Each header is connected by equalis- 
ing tubes in the steam and water spaces, s0_ as to 











FIG. 14—BETTINGTON BOILER IN COURSE OF ERECTION 


grinding element for segregating the ground particles. | 
This separator is mounted directly on the discharge 
side of the pulveriser and forms the complete pipe 
line for the fuel delivery to the boiler. Eighty-five 
per cent. of the pulverised fuel will pass through a 
20)-mesh screen. Hot air at a temperature of 450 deg. 
Fah. is drawn from an air heater, fitted at the base 
of the chimney, directly into the suction side of the 
pulveriser, where it intermixes with the coal, and as 
the amount of coal to be dried is only the quantity 
which is being blown into the boiler per minute, the | 
drying can easily be done in this short period. More- 

. 48 the drying is done close by the boiler and | 





ensure a constant flow, and is also provided with a 
steam outlet pipe which is connected to one of the 
sections of the superheater, the whole being mounted 
together to form a complete boiler unit. If one of the 
sections of the superheater fails it can immediately 
be withdrawn, and by the introduction of a short 
make-up pipe the boiler can again be put into service. 
Any one of the boiler sections can also be taken out 
by removing the outer casing and a spare section can 
be put in its place. 

The boiler is now designed for pressures up to 


| 500 Ib. per&quare inch and for a superheat of 300 deg. 


Fah The greatest amount 


of evaporation iakes 
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place in the inner row of tubes, and the circulation is 
very rapid. As the tubes are vertical, the amount of 
scale deposit is small, and any loosescale formed is 
ejected by the rapid circulation into the bottom header 
where it can readily be blown out. Similarly, as 
all the tubes are vertical and straight, soot or dust 
does not accumulate on them. As each tube is 
directly connected to the steam header, there is a 
very large surface for the liberation of steam, and no 
possibility of steam pockets. Owing to the sym- 
metrical construction and concentric method of 
firing these boilers, it is claimed that all differential 
stresses are eliminated, and that no abnormal stresses 
are set up when the boiler is working at its maximum 
rate. 

Briefly, the advantages claimed for the boiler are 
improved efficiency in fuel consumption, economy in 
labour, saving in space, rapid steaming, elasticity in 
capacity, and the possibility of using cheap and 
inferior coal. Owing to the high temperatures and 
to the complete combustion of all the fuel in a large 
combustion chamber, the boiler is said to be smoke- 
less at all rates of firing. We are informed that 
experience has shown that it is possible to°work the 
boiler continuously with 17 per cent. of CO,, and that 
the thermal efficiency ranges between 79 and 82 per 
cent. 

A Bettington boiler in the course of erection in 
Messrs. Fraser and Chalmers’ works is shown in Fig. 
14, and Fig. 15 shows a pulveriser. 


The First Motor Ship with Double- 
Acting Two-stroke Engines.* 


Ow the expiration of the Diesel master patents in 
the years 1909/10, a boom in marine motor building 
was anticipated by, among others, the Maschinen- 
fabrik Augsburg-Niirnberg and Blohm and Voss. 
These firms accordingly jointly founded a research 
association for the purpose of developing the engine 
to the dimensions requisite for its use in warships. 
The double-acting two-stroke engine, it was held, 


FIG 15--FUEL PULVERISER 


could alone be expected to fulfil the object in view. 
Tt was decided to start by building small units, so 
that the problem might be studied with a minimum of 
expenditure. In order that the experiments should 
not be confined to the testing shop, but be extended 
to ascertain the suitability of this new type of engine 
for practical mercantile marine work, a twin-screw 
cargo vessel of 1863 net register tonnage was built 
by Blohm and Voss, to be fitted with engines of the 
class in view. The first set of engines constructed for 





* From an article by R. Dreves in a recent isene of Zeitachri ft 
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this vessel was not installed on board, cracks having 
formed in the cylinders during the shop tests, The 
engines were accordingly used for experimental pur- 
poses, and to gain experience for the construction of 
the next set. 

The new engines had three working cylinders of 
480 ‘mm. diameter and 710mm. stroke, and de- 
veloped 830 brake horse-power at 120 revolutions 
per minute. The injection compressor 
was of the three-stage type, and was 
driven from a crank on an extension 
of the main crank shaft. The cylinder 
diameters were 510 mm., 445 mm, and 
115 mm. respectively, with a common 
stroke of 350mm. The three scaveng- 
ing pumps, 650 mm. diameter by 
500 mm. stroke, were driven by rocking 
levers from the crossheads of the three 
working cylinders, while the fuel 
pump, 18 mm. diameter by 60 mm. 
stroke, was driven from the cam shaft 
through excentries. The rocking levers 
of the first and third cylinders also 
drove two bilge pumps and two pumps 
for the piston cooling water. 

In designing the engine, the essential 
feature considered was reliable running, 
everything else, such as weight, cost 
of construction and to a certain extent 
fuel consumption, being subordinated 
thereto. The only condition laid down 
as regarded weight was that it should 
not exceed that of a steam engine set 
of equal eapacity, -Consequently; mot 
only the bearings, but also such other 
parts as the base plate, standards, &c., 
were carried out in unusual dimen- 
sions : in fact, if the saving of weight 
had been any consideration, these 
parts could have been reduced by at 
least 50 per cent. 

The crank shaft was divided into 
three sections—according to the usual 
practice in marine engines—and had 
two bearings between each successive 
pair of cranks. In this way, the load 
on the bearings was kept down very 
low, and as a co of these 
favourable load conditions, the bear- 
ings ran without forced lubrication just 
as reliably as do those of steam engines. 

The working cylinders—as indicated 
in the ae engraving—were 
built in two parts. The cylinder foot, 
which served as a stiffening cross piece 
for the standards, carried the lower 
section of the cylinder, which was 
closed at the bottom by an inserted 
cover. The valves for the upper end 
of the cylinder were mounted in the ‘ 
top cover in the usual way, and comprised a starting 
valve, a fuel valve, two scavenging valves and a safety 
valve. The valves for the lower end consisted of two 
fuel valves, two scavenging valves, one starting valve 
and a safety valve. The working piston- was made 
in two sections, the lower one being secured to the 
piston-rod by a cone and nut, and carrying the upper 
section, from which it was separated by two spacing 
discs, which allowed the volume of the combustion 
chamber to. be adjusted. Each section had five self- 
tightening cast iron rings. The pistons were cooled 
with fresh water supplied to the cross head through 
articulated pipes mounted on the rocking levers of 
the scavenging pumps, the water passing from the 
crosshead through bends to a distributor at the lower 
end of the piston-rod, and through the hollow rod 
into the interior of the piston. The return flow was 
made through a tube suspended in the hollow rod 
back to the crosshead, and thence by way of a second 
articulated pipe into the re-cooler. 

The valves were operated by cams, one cam shaft 
serving the upper valves, whilst two were provided 
for the lower valves—one in front and the other in 
rear of the cylinders. All three cam shafts were 
driven by worm wheels. For reversing, the two 
vertical shafts driving the cam shafts were fitted with 
couplings, which enabled the eam shafts to be turned 
through an angle of 35 deg. relatively to the main 
shaft, so that, when starting the engine in cither| 
direction, the cam shafts automatically assumed the 
proper angle of lag in relation to the main shaft. 
This turning of the cam shafts enabled double cams 
to be dispensed with, except for the starting valves. 
The fuel supply, and therefore the speed of the engine, 
was regulated by means of a hand wheel controlling 
the fuel pump suction valves. In the event of the 
propeller emerging in a rough sea, a governor shut 
off the fuel supply and prevented the engine from 
racing. 

The engines were tested extensively, both in the 
shops and on board. Before erection in the ship, the 
first of the engines were put through a continuous 
six days’ test, followed by a manceuvring run for 
twelve hours, reversing for three hours and four hours 
at slow speed. The fuel consumption amounted 
approximately to 8 oz, per brake horse-power hour, 
and the overall efficiency was 72 per cent. Taking into 
consideration the power absorbed by the scavenging 
pumps and the compressor, the mechanical efficiency 





| the engines to be in excellent condition. Under the 
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was 89 per cent. For such comparatively small | 
engines no better results could be expected. | 
In the tests on board ship, troubles and delays | 
arose through the appearance of whirling oscillation | 
to an extent unanticipated from previous experience. | 
Tt was found impossible to run at certain speeds with- | 
out endangering the whole equipment, unless these | 
critical, periods were traversed quickly. The con- 


Obituary. 


CHARLES JOSEPH WILLS. 


Tue death of Mr. Charles Joseph Wills, recently 
at the age of seventy-three years, marks t}i cloge of 
a long and successful career. Mr. Wills, who was ong 
of our leading English publie works contra: tors, was 
chairman of the firm of C. J. Wills and Sons, Limited, 


of 28, Victoria-street, Westminster, and managing 


| same address. 


partner of Messrs. Price, Wills and Reeves, of the 


His name, which is associated with 


ithe construction of many important railway lines 


| resulted in a very considerable saving to t) 


|inelude the construction of the Sheffield 


' 


and docks in England and abroad, first came into 
prominence in connection with the construction of 
the Manchester Ship Canal, of which he carri«d out g 
12-mile section in record time, a fact which ),ot only 
Canal 
Company, but brought to him also many lerge and 
important public works contracts. 

The railway works which he carried out in ngland 
District 


| Railway, the Sheffield and Dore widening, th. Haling 


and South Harrow Railway for the Metr:politan 
Distriet Railway Company, the Woodford ani! Ilford 
line and the widening of the main line between Seven 


| Kings and Romford for the Great Eastern Railway, 
| The new main line for the Great Western | ailway 


Company between Castle Cary and Langport, ind the 
widening on to Durston, were carried out by Mr. Wills, 
Completed well under the contract time, this line now 
forms part of the Great Western London to Exeter 
route. The last-named company also entrust. Mr, 
Wills with the construction of the Birmingham and 


| North Warwickshire Railway, a new line from Acooks 
| Green, on the outskirts of Birmingham, to Bearley, 








ditions were aggravated by the circumstanée that the 
full speed of 120 revolutions coincided with one such 
critical period, and in order to overcome this diffi- 
culty, considerable structural alterations’ had to be 
made. When these changes had been made, exhaus- 
tive measurements were taken with a Fraum torsion 
indicator with photographic attachment, an instru- 
ment which enables an accurate ‘visible indication to 
be obtained of the phenomena oceurring inside a shaft 
under the most difficult circumstances, such as when 
it is subjected to high-frequency oscillations or when 
the vessel is manceuvring ahead or astern. 

In May, 1915, the Fritz, fitted with the engines 
was put through her first trial trip on the Elbe, the 
run lasting eight hours, and proving entirely satis- 
f . The measured fuel consumption amounted 
to about 5 oz. per indicated horse-power hour at @ 
mean output of 1093 indicated horse-power for each 
engine. To test the manceuvring capacity, twenty- 
two starts and reversals were made‘in 33 min. = 
sequent examination of the engines revealed thé 
de t of cracks in various parts of the eylinders.: 
The cylinders were therefore renéwed on lines sug- 
gested by the experience acquired by the builders. 

By reason of the delays occasioned by the war, the 
second trial trip, with the re-built engines, was not 
carried out until April, 1919. This trip also went off 
satisfactorily, and the subsequent imspection showed 





provisions of the Peace Treaty, the Fritz had to be 
surrendered to the Allies. The builders directed the 
attention of the British Government to the fact that 
the Fritz was an experimental vessel, and that, 
notwithstanding the previous tests, the reliability of 
the new type of engine could not be ascertained until 
after several sea voyages had been made. The sugges- 
tion was accordingly made that several trips should 
be made in the Baltic before surrendering the vessel. 
This suggestion was not accepted, and on November 
8th, 1919, the ship left for England, where she 
arrived safely after encountering heavy weather. 
Since then she has been in commission for an English 
shipping firm. The builders of the engines and of the 
vessels aré continuing their work, and have recently 
constructed large-cylinder units which have, so it is 
announced, atisfied the most stringent test conditions 
on prolonged runs. 





| Tunnel. ning | 
| struction works were carried out by him, including 


'and the widening of its existing line from Hearley 


to Stratford-on-Avon, which provided an important 


'new route between those places. For the Midland 


Railway Company Mr. Wills constructed the West 
Riding: line, including the Coulsdon Viaduct and 
Numerous other railway widening and con. 


extensive works for the Great Central Railway, and 


'the construction of the Lincoln to Tuxford Railway 


for the L.D. and E.C.R., which is now incorporated 
in the Great Central system. The new tunnel at 
Newport for the Great Western Railway was a parti- 
eularly speedy piece of work carried out to relieve 
the South Wales coal traffic. 

In dock and harbour construction Mr. Wills carried 
out some of the well-known works in this country, 
ineluding the Queen’s Dock, Liverpool, the Barry 


| Docks in South Wales, the Heysham Harbour for 


the Midland Railway Company, and the Immingham 
Docks on the Humber for the Great Central Railway 


Mr. Wills’ name is also associated with many new 
docks and harbour improvements between En :/and 
and India. Commencing in the Mediterranean, on 
the island of Cyprus, he constructed the harbour of 
Famagusta and the harbour extension at Larnaca. 
For seven years his dredging plant was engaged on 
the deepening and improvement of the Italian lhiar- 
bours in the Adriatic. The deepening of the harbour 
at Alexandria ; the construction of new breakwaters 
and i ts and new quays for the harbour 
of Port Said; the construction of new quays and the 
deepening of the harbour at Suez; and extensive 
improvements in the port of Aden, were also effected 
by him. . The last important dock works completed 
by him were the new docks at Bombay. His activities 
also extended to South Africa and Canada, ani he 
was called in by the Greek Government to advise 
it on railway and port improvement projects. He 
was, furthermore, entrusted with a large portion of 
Lord Kitchener’s irrigation scheme for the Egyptian 
Government 


During the war Mr. Wills placed the whole of hix 
organisation at the disposal of the Government and 
carried out numerous heavy engineering works, both 
for the Admiralty and the War Office, his chief work 
being the construction of very extensive submarine 
defence works and oil fuel depdts for the Admiralty 
and fortifications and deep-sea work for the War 
Office. 


Tue Government inquiry into the collision of the 6th 
instant at Selby, North-Eastern Railway, was held by 
Colonel Pringle on the 12th. It was made clear by the 
evidence that when the driver of the North-Eastern train 
from Bridlington to Leeds was given a “ rightawa) 
signal by the guard he looked up, and seeing a signal 
“ off” gave his engine steam and started. The signal in 
question was, however, that for the Great Northern 
express passing through the station on the adjoining up 
through line. is signal and the platform line signal are 
evidently on one post to the left of the platform road. 
One possible result of this accident may be a recommen: 
tion that where there is not sufficient space to fix the 
through line signal next to that line the signal shall be 
on a bridge or that it be of asimilar design to that intro 
duced by the Lancashire and Yorkshire Railway atter 
the fatal collision from the same cause at Preston Junction 
on August 3rd, 1896, wherein the through line signa! 's 
bracketed over the platform road and cannot be seon 
therefrom. Another point for consideration is whether 
the station staff and the guard should give the “ rig! 
away” signal tb a driver when they see that the fixe! 
signal is against him. 
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Railway Matters. 


Tur new steamer Versailles, of the Newhaven-Dieppe 


)' 
Bb: roRE, the war it was the practice of the railway com- 
pans > to issue tickets at reduced rates to officers and men 
of the Forees when travelling on leave. These arrange- 
ments have not yet been revived in view of the general 
susp sion Of cheap travelling facilities, 
‘ie Ministry of Transport states that the restoration 


of the Basingstoke and Alton Light Railway—closed | 
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Notes and Memoranda. 





THERE is less reason for despondency about electric | 
int serviee, made its first public trip on the 6th instant. | vehicles than about most other branches of transport 


engineering, states the Electric Vehicle. The foundation 
of hope is the fact that an unsatisfied demand for ba 


| traction exists. Circumstances may postpone the 


but cannot kill it ; and when industry and finance recover 


| from the low fever which has been consuming them rage | 
hom past few months the output of electric vehicles wi 


duriig the war to allow the track material to be sent | 


ove: seas—must be indefinitel tponed as the Govern- 
men! has no money for light caieay oieies. 
| » to the Sth instant the number of 

as the result of the 
an Peinzalok on the Burma railways was 105. The mail 
train from Rangoon to Mandalay came into collision with 
a poods train and the large number of casualties was due 
to the mail being crowded with passengers from a race 


rit ting. 


on July 25th between Peurci | 


once more be absorbed with a comforting readiziess. 


STEAM pressures have advanced very rapidly, and in 
this direction Britain is ahead of America. o hundred 
and fifty pounds is quite common, several boilers are 
working at 350 Ib., and in one case at 475 Ib. pressure. 
| Evidence so far collected is that maintenance is not 
greater on boilers working at 350 Ib. pressure than those 
operating at lower values. Safety, with first-class con 
struction, is not a matter of pressure, and an explosion 
on a plant working at 500 lb. would be little more disas- 
trous than on one operating at 100 Ib. Taking into account 
the present factors of safety, states a well-known authority, 





iv has been stated that the National Union of Railway- | conditions are safer in the former case. 


non celebrated its jubilee the other . This cannot be 


su, a8 our Copy of the souvenir issued 


\:nulgamated Society of Railwa 
ssor of the N.U.R.—was es i 
, 1871, 


fae Irish 


Servants—the pre- 


rec 





railway 


- 


the new offices | 
in the Euston-road were opened in 1910 shows that the | 


| THe shortage of coke in Austria, due to war conditions, 
rendered it necessary to seek a ial substitute for 
heating cupola furnaces. The only promising material 
being oil, experiments were begun by building two burners, 


on November | with the necessary air pipes, into a cupola furnace, without 


| further alteration ; and as the results exceeded expecta- 


t the Great | tions, the experiments were continued. The final results 


Northern, which is definitely standing aloof—and the | of the tests were considered to be highly satisfactory. The 


representatives of the men got so near 


it as to @ | coke charge was reduced by 4—5 kilos. with an oil con- 


agreemen 
wages board that @ telegram was sent on the 10th instant | sumption of 1 kilo 100 kil f i i 
n 10 . per ilos, of iron charge, while the 
to Mr. J. H. Thomas to withdraw his opposition to the | time required for a melt was reduced by 30-50 per cent. 


vote for three millions for the Irish railwe 
resolution was passed, and the Irish Rai 
first time that night. 


\skep by Sir J. Norton-Griffiths whether the Disposal | capacity, designed, built and o 


Board was quoting £1200 to £1300 for Baldwin's nartow- 


cauge locomotives, and that new ones were being offered 
hy the trade at £850 to £950, Mr. Hilton Young (Financial 
Secretary to the Treasury) stated that the Dis Board 


was now quoting the mentioned, but that no 
inquiries had recently been received for the locomotives. 
He was not, however, aware that new locomotives were 
now being offered by the trade at £850 to £950. 


SPEAKING at Ipswich on the 14th instant, Mr. J. H. 
Thomas said that the railwaymen now had the strongest 
trade union in the world, but, with it, had great responsi- 
bilities. If State ownership of railways would be bene- 
ficial to railwaymen only and an injury to the State he 


would not hesitate to oppose it, Alluding to the decontro! | 


of railways, he said some had predicted a great 
strike when the railways were decontrolled, but, looking 
at the situation from all points, he could see nothing to 
support such a suggestion. 


WirH apparently very good reason Mr. Marshall Stevens 
has challenged the present composition of the Railway and 
Canal Commission. Under the Act of 1888, it is laid down 
that there shall be two appointed Commissioners, “ and 
one of them shall be of experience in railway business.” 
Until 1918, when Mr. Gathorne-Hardy died—he had 
been chairman of the East London and deputy chairman 
of the South-Eastern—this condition had been fully 


complied with, but it is doubtful whether either of the | 


present appointed Commissioners is experienced in railway 
business. 


Tue Ministry of Transport having deducted £120,000 | 
the 


from its ¢elaims for money expended, Glasgow and 
South-Western Railway y has postponed, like 
the North British Company, payment of an. interim 
dividend. The Caledonian and Great North of Scotland 


companies are not paying any interim dividend. The same | 


reasons do not hold in their case ; the dividend is “ passed 
because of the general i of the railway position 
after decontrol. The Hi is no interim 
dividend on its ordinary stock, but is in accordance 
with its policy for the past few years. 

A prosect for the construction of an iron bri across 


the Sumida River in Tokyo is reported in the apaneee | 


. The financial The temperature of the iron attained the highest require- 
Bill read a ments, and no increase of sulphur content occurred. 


furnace of 200 Ib. 
by students, has 
| recently been installed in the chemical engineering 
| laboratories of the College of Engineering, University 
|of Wisconsin, at Madison. This is believed to be the 
| smallest commercial furnace of this type in the United 
| States, and the State University is the only institution of 
its kind which possesses such a unit. The shell and drivi 
| mechanism were made in the University mechanicians 
| department ; the fire sand was produced in an electric 
| resistor furnace in the chemical engineering laboratories. 
The foundation and lining were built entirely by students. 
| The actual cost was £70, compared with a market price 
| of £200. pede ‘ 


| A wrovGuT iron gas main, 10in. in diameter, originally 
laid in the United States for natural gas, and dug up after 
lying buried for twenty-six years for replacement a 
high-pressure main to carry artificial gas, was found to 
be in good condition, according to the Gas Journal, 
excepting where the screwe | joints had been weakened by 
corrosion. As the pi;e was of the same diameter as was 


A 60-xrLowatTT electric brass melti 


required for the new main, it was decided to reclaim the | 
sound yortions and use them as far as possible in recon- | 
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Miscellanea. 





Fo.LLow1ne upon the issue of a circular addressed to the 
workmen by the Rio Tinto Company, urging them to 
increase their output in order to avoid the necessity of 
dismissals, the workmen have decided to work an hour 
extra daily without any increase in wages. 

Tue Australian Federal Government has agreed to remit 
the Customs duty on all machinery for State works which 
cannot be manufactured in the Commonwealth. This will 
mean & saving of thousands of pounds a year to the 
Tasmanian State Government in connection with the 
hydro-electric undertaking, which is necessitating the 
importation from England and America of thousands of 
tons of machinery. 

Dvurine the hearing of a claim before the Royal Com- 
mission on Awards to Inventors recently it was stated 
that the applicants, a firm of compass makers, lost radium 
to the value of £5000 before they were able to perfect the 
magneti¢ compass with luminous points used in the war 
on aeroplanes. ing the war period they used £60,000 
worth of radium. . The only royalties the firm had received 
were 10s. on each of twenty compasses supplied by the 
British Government to the Norwegian Government. The 
Commission reserved its decision. 

- A DETAILED scheme to harness the tides and press them 

into service has just been submitted to M. le Trocquer 
(French Minister of Public Works) by a committee which 
has been for two years on the study of the sub- 
ject. The Minister has decided to proceed at once with the 
necessary investigations. An experimental power station 
is to be established in Brittany. A dam 150 m.—say 500ft. 
—in length will be constructed, and the water enclosed 
therein will be used to drive several hydraulic turbines 
It is estimated that 4800 horse-power can be obtained by 
this means. 


Evipence of Germany's efforts to regain lost markets 
is afforded by the figures recently received by the Federa- 
tion of British Industries regarding the exhibitors at the 
forthcoming Utrecht Fair. Although applications are con- 
stantly received, the totals of exhibitors so far 
recorded are Dutch and 372 foreign. Among thetatter 
Germany is an easy first, 92 firms being directly repre 
sented and a further 64 indirectly through Dutch agents. 
The United Kingdom is a bad second, with totals of 47 
direct and 30 indirect exhibitors, and is closely followed 
by Belgium (31 and 12) and France (21 and 10). Only 
four American firms are actual exhibitors, though a further 
ll are represented by Dutch agents. 

Mr. Marconi, who has recently returned to London. 
announces that he has been for the last few weeks testing 
@ new method of wireless reception developed by one 
of the company's engineers which has enabled him to 
receive continuously from the United States without 
being in any way interfered with by atmospheric dis- 
turbances which are particularly prevalent at this time 
of year, and more severe than usual in recent weeks in 
consequence of the abnormal spell of hot weather: Mr. 
Marconi regards this advance as of the greatest impor- 


structing the line. The process consisted merely of cutting | tance, for it enables a wireless telegraph service to be con- 
away the old screwed joints with an oxy-acetylene torch, | ducted, notwithstanding atmospheric disturbances, during 


and butt welding the salvaged sections. 
then found adequate in every way for carrying the working 
; ressure required. 


IN his recent paper on “ Overhead Distribution,” Mri 
| B. Welbourne said the question of distribution by overhead 
wires versus underground cables is a controversial one, and 
cases may sometimes be settled by first cost considera- 
tions, but, fortunately, «xsthetic and maintenance con? 
ditions are sometimes given their fall yalue—especially 
in garden city scheme. In one such scheme the total first 
cost of the overhead distribution, including 108 public 
lighting fittings, has been £6800, wh the estimate 
for a high-class scheme using cables throughout was only 
some 20 per cent. higher. Allowing for the longer life 
and lower maintenance charges on cables, it is very 
doubtful whether there was any real saving by using 
overhead wires in this case. -Exaet costs obtained from 
other schemes would be very useful. 


In an article by Mr. Daniel Wilson, appearing in the 





| 
| 
| 
| 


Press, which states that the bridge, which will start from | Electrician, on ‘‘ Steam Raising; Yesterday, To-day and 
Manseibashi, will turn toward the left and run over the | To-morrow,” it is stated that thirty years ago the maxi: 
Kanda River, forming a canopy for the river to the Sumida | mum steam capacity of boilers was about 7500 lb. per 


River near the present Ryogoku bridge 


and across the | hour; to-day 130,000 lb. of steam per hour is attained. 


river to the Hojo side of it. The elevation will be 40ft., | America has led the way in large boilers. Engineers im 


as it will run over the Kanda-Uyeno line, 20ft. high 


The | this country prefer distribution in several units. Moderate 


work, it is stated, will be commenced in the fiscal year | sizes of 20,000 Ib. to 30,000 Ib. hour have been usual, 
1925-6 or 1926-7. It is understood, however, that the | but recently 50,000 lb. to 80,0004. units have become 
Imperial railway authorities at Tokyo have not as yet | common, and boilers for 100,000 Ib. per hour (actual) are 


drawn up apecifications for the 


One of the features of the 
its versatility. 
crosses the Birra Nevada range it reaches a height of 
7018ft. above sea level. In eastern Texas and southern 
Louisiana there is a heavy rainfall, whilst in the Imperial 
Valley of Southern California there is no rainfall at all. 


acific Railway is 


| 


under construction for the Manchester Corporation. The 
| size of boiler has little efieet on unit thermal efficiency. 


It traverses eight States, and where it | Thus, Detroit Station has an overall thermal efficiency of 


16.5 per cent. with 130,0001b. per hour boilers ; in this 
country 18 per cent. is reached with boilers of moderate 
size evaporating 30,000 Ib. per hour, 


Ar Clifden, in Ireland, the Mareoni Company uses, 


In one part of the system snow sheds are a necessity ; in | according to the report issued by the Imperial Mineral 


another, the heat, all the year round, is so intense that 
the station and other bu require an additional! roof 
for purposes of insulation. In some places there is prac- 
tically no population; on the other hand, out of San 
Francisco and Oakland there is a ferry and electrical 
suburban serviee that is not excelled in the country. 


ALTHOUGH an agreement between the companies and 
the men as to was arrived at in January, 1920, it 
was not until the 11th instant that the as to 
signalmen's wages were accepted. The ity in that 
direction was to find a basis whereby the extent of the 
men’s work eould be One box miay have a lot 
of shunting, another may have four running lines but not 
much shunting, a third may be constantly on the 
telephone, a fourth may have the gates of a road level 
crossing to work, whilst a fifth may have to control 
the gates and not to work them. Of these and other 
examples there are varieties in degree, and the only way to 
gauge their responsibilities was to grant a certain number 
of marks for each movement a signalman has to make. 
That agreed to, there remained to be decided the rates of 
pay applicable to certain number of marks. 





Resources Bureau, some 5000 ar 6000 tons of air-dried 
peat per annum in locomotive boilers to generate the 
power required in connection with its wireless station: 
At a linen factory in Portadown, two producers, 


each of which is said to be capable of 200 brake 
horse-power, are used to sup three Stockport gas 
engines, two rated at 120 brake and one at 


150 brake horse-power. As a rule, about 250 brake horse- 
power is developed, and it is stated that, under test, the 
consumption has at different periods amounted to from 
2.5 lb. to 3.16 lb. of 25 per cent. moisture peat per brake 
horse-power-hour. Adopting the latter and more recent 
figure, which is equivalent to 4.241b. per kilowatt-hour, 
this, at 10s. per ton for the peat, would work out at 0. 22d. 
per kilowatt-hour, or about £9 per kilowatt- , for the 
cost of fuel alone. From published ils the plant 
appears to show a considerable saving on the cost compared 


| with that when coal is used. About 1000 tons of peat per 


annum are used in the producers, no attempt being made 
to recover by-products owing to the small scale of the 
plant. In addition, 2500 tons are used in boilers to produce 
the steam required for heating and humidification. 





The main was| the whole twenty-four hours and at high speed during 


the greater part of the time. 


Ir is interesting to learn that of late the Agent-General 
for Western Australia has been bombarded with inquiries 
from all sorts of persons regarding the possibility of 
opening up and exploiting on a large scale the alkali which 
exists in very large quantities in various parts of the State. 
As alkali is an essential to present-day paper-making, 
states a contemporary, there is no reason why its pro- 
duction should not form an important feature of Western 
Australia’s trade, and it is to be hoped that the exploita- 
tion of this product will be undertaken on a large scale 
and without delay. Western Australia is not the least 
one, rey State in the Commonwealth, and, given 
intelligent co-operation between the authorities and the 
private individual, there is every hope that a big industry 
may be built up in the noar future. 

AccorpIne to the Scientific American, the battleship 
ed will be ready to carry but her official trials early 
in November. The Maryland is a “ super-Dreadnought ” 
of 32,600 tons displacement, is 624ft. long, 97. 5ft. in 
beam, and has a draucht of 30.5ft. The driving equip 
ment is electrical. The motive power is provided by 
two 11,000-kilowatt steam turbo-generators, running 
at 2030 revolutions per minute. These supply power 
to four 7000 horse-power induction motors which re- 
volve at 170 revolutions per minute and drive the 
propellers. Power for auxiliaries and general purposes 
is generated six 300-kilowatt turbo-generators. Oil 
fuel is to be used in all the boilers. The building pro- 
gramme of the United States navy includes a number of 
electrically propelled vessels, including three more battle- 
ships of thé Maryland type, six 43,000-ton battleships, and 
six battlé-cruisers. The production of several of these is 
now proceeding under the direction of Mr. W. L. R. Emmet. 


Tue figures of those receiving unemployment pay in 
France continue to fall, last week's total being 37,226, 
instead of 39,948 the week before. At the same time, the 
number of applications for work which have not been met 
has also diminished, only 19,995 unsuccessful applications 
being registered last week, as compared with 23,073 in 
the previous week. The decrease in unemployment seems 
to be mainly due to the fact that at the present time as 
many workers as possible are needed on the land for 
harvesting and ploughing. The situation as far as industry 
is concerned appears to be stationary. With regard to 
mines, work is in many districts being carried on for six 
days a week, a five-day week, however, prevailing in other 

There seems to be no improvement in the metal 
industry; in the department of the Bouches-du-Rhone 
two metal works have temporarily closed down, and in the 
North the metal works in the Maubeuge district are dis- 
missing their workers. Machinery shops, and more par- 
ticularly those working on railway material, have dis- 
missed a portion of their personnel in the Gironde, the 
Landes, and Indre-et-Loire. These, however, are only 
particular cases, the unemployment figures showing that 
the general improvement continues. 
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| chant shipbuilding, high operating costs and labour 


troubles induced Messrs. Yarrow seriously to con- | 


+ yard. 
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day trades unionism. It is quite useless to argue, as 
some have already done and as more may be inclined 
to do, that the world to-day is suffering from too 
many ships and too few cargoes. The paucity of 
cargoes is. in itself very largely ascribable to the 
throttling of industry by the trades unions. In any 
event, Yarrow's of all firms would be among the last 
to close its doors were the reason solely the reduction 
in the demand for ships. As it is, it is setting in this 
matter, as it has done in the past in happier connec- 
tions, an example to other shipbuilders in the country. 
Whether its example will be followed we do not 
profess to be able to say, but that others would follow 
In 
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THE announcement was made last Friday that the 
Scotstoun works of Yarrow and Co. would, with the 
| exception of the experimental and research depart- 
ment, be closed down at the end of November. More 
than two years ago, when, soon after the Armistice, 
the firm was endeavouring to turn from war to mer- 


template a gradual reduction of their activity at 


| Seotstoun and an increase at their British Columbian 
The crisis has now apparently been reached. | 


Repeated strikes, reduction of output and demarca- 





Tae 
and post free. ty sent by Post Office | firm’s own w 
fable fo THe ENGINEER and accompanied | },yi]ding so excessive and, in addition, have made it so 


| impossible to guarantee definite delivery dates, that 
the business has ceased to be worth whil& and in some | 
instances even to be almost completely without profit. | 








By arrangement with Reuter’s Engineering Service, The | 
Gugineer contains the latest news from all parts of the | 
world which is likely to 


be of interest to engineers. 


| 





tion disputes—more perhaps in the industries upon 
which shipbuilding is dependent than among the 
orkpeople—have rendered the cost of ship- 





To give two specific examples from the firm’s experi- | 


ence, we are permitted to state that a recent tender 
for an Indian steamer was declined in favour of a 
quotation from Holland, which showed a saving of 
fifteen per cent. in the cost. Yet Messrs. Yarrow’s 
figure was lower than that received for the work 
from any other British yard, and was estimated just 


to cover the actual cost of building the vessel without | 


the addition of profit. Again, the ship joiners’ strike, 
which has now lasted eight or nine months, has com- 
pelled the firm, as it has done others, to dispatch its 
work in an incomplete condition. In particular, it 
has been forced to send some boats to China with the 


joinery work omitted and left for execttion by native | 


The Chinese owners have now intimated | 
do not propose to order any more boats 


workmen, 
that they 
that cannot be supplied in a finished condition. 
examples typify the conditions which Messrs. Yarrow 

and without doubt most other shipbuilding firms 
have recently had to face. No surprise can be ex- 
pressed at the fact that farther business activity has, 
for the time being at all events, been found impossible, 
and that one important British firm has decided to 
retire from the active production of ships until such 
time as the position becomes less hopeless than it is 
at present. 

From its very foundation, fifty years or so ago, the 
Yarrow firm has been conspicuous for its able manage- 
ment and its well-directed and successful efforts to 


i y > si “ilit. y cti j . - r 
imptove the design and facilitate the construction of | made by firms with a record different from that of 


naval and mercantile vessels. All may therefore rest 
assured that the company has arrived at the drastic 


| prevail in gigantic establishments, he has e 
These | 





cease operations, although it is clearly a matter merely 


2 | of degree before even they will find it less wasteful 
203 | to close than to remain open. 


Little or nothing has 
| come of the numerous conferences between shipyard 
owners and workers that have been held in recent 
/months. Rates of wages are «still uneconomical, 
output is still unreasonably low, and the system of 
| demarcation is still unduly persisted in by the work- 
men. ‘ Let us have an end to this foolery of meetings 
and committees. Let us close our works, and then, 
if we get orders, we will reopen them, provided the 
| men are willing to resume on terms that will make for 
| other than sheer loss.’’ That, in effect, expresses the 
| policy Messrs. Yarrow have determined to follow. 
| It is a policy that has been adopted elsewhere, in this 
country as well as in America, and has previously 
succeeded in obtaining the results desired. It was 
adopted a few months ago at the Singer works at 
Kilbowie, the announcement of the re-opening of 
which almost coincided with the publication of 
Yarrow’s decision to close. That it is a drastic 
| policy goes without saying, that it contains elements 
| of danger of more than one kind we admit, but that 
it is a necessary policy to pursue in the circumstances is 
| quite certain and clear. 

It is unthinkable that the Scotstoun works, when 
they are closed in November, will remain shut for 
good. We earnestly trust that the simple announce- 
| ment of the firm’s determination to cease operations 
| will, within the next three months, result in an im- 
provement in the attitude of the workers that will 
| enable the yard to remain open. It is not, however, 
we are convinced, with any such hope or intention 
that the firm’s early intimation of its decision has 
been made. Trades unionists will find themselves 
bitterly undeceived if they persist in believing that 
the firm is “ bluffing.” Doubtlessly, some will refuse 
to admit that it could ever be less wasteful to close a 
yard of the size and importance of Yarrow’s than to 
keep it open. Let those who argue thus learn the 
lesson in store for them. There is no compulsion upon 
anyone to provide the means of livelihood for others 
without profit to himself. Doubtlessly, too, some 
will say that the firm’s action is dictated by a desire 
'to exploit the worker. Consideration of who the 
employer is in this instance and of his well-known 
sympathy and friendship with his workpeople should 
serve to silence all such arguments. There is no 
employer in the shipbuilding industry who has 
endeavoured more earnestly to restore and extend the 
old friendly relationship between masters and men 
than Sir Alfred Yarrow. This is not the place to 
speak of his efforts of this kind ; it is sufficient to 
say that, being unhampered by the conditions that 
ndeavoured 
to know all his men personally, and he has encouraged 
his managers to follow his example. That some of his 
men have not responded goes without saying, that 
some of them should persist in taking a wrong view 
of his attitude was inevitable, but a very large pro- 
portion of the men do realise his sympathy with 
them, and know that he is the last employer in the 
world to take any action which could be described as 
harsh or unsympathetic to Labour. For this reason 
if for no other, we rejoice that he of all employers has 
decided to give shipyard workers a lesson in practical 





decision to close its works only after exhausting every | 
effort to keep them open, and that no element of | 


inefficiency or lack of scientific method on the part 
of the management has entered in any degree into 


the conditions that have put a period to the firm’s | 


work in the immediate future. The cause that has 
weighed with the firm is the industrial effect of present- 





economics which they sorely need, but which they 
would be likely to misconstrue as an effort to destroy 
trades unionism or unfairly reduce wages had it. been 


Yarrow 8. 


The Decontrol ot the Railways. 


THe railways were returned to private manage- 
ment at midnight on Monday last, not because of the 
passage of the Railways Bill—it has not yet received 
the Royal Assent—but because of the expiration of 
the period of two years laid down in Section 3 of the 
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Ministry of Transport Act, 1919. Very misleading 
ideas prevail as to what has been the effect. on the 
railways of the Government control. It is imagined 
by some that because, coincident with the arrival 
of decontrol, the companies have improved their 
train services, resumed excursions, week-end fares, 
&c., they did so because they were about to regain 
their freedom. Nothing of the kind. The faster 
services are due to the withdrawal, owing to the 
arrears of renewal of the track having been over- 
taken, of the condition voluntarily laid down by the 
companies, not to exceed, at any point, a speed of 


60 miles per hour; whilst the granting of cheaper ) 


facilities is a desirable commercial step now made 
possible by an ample supply of locomotive power. 
During and since the war period there have been 
various kinds of restraint on passenger and goods 
traffic, and there have been, and continue to be, 
dearer fares and higher rates than those which pre- 
vailed before the outbreak of hostilities. These were 
not imtroduced as a result of control; they would 
have been there had the companies been independent. 
Actually, the railways have been left very much to 
themselves as regards their internal management, 
and, undoubtedly, in that factor has lain the success 
which attended their work during the war period. 
The control has mainly been in finanee, and it has 
been a most essential feature. The Act of 1871, 
under which the control was exercised, provided 
that the companies were to be paid “ full compensa- 
tion,”’ and as soon as their systems were taken over 
in 1914 an agreement was arrived at which, with a 
subsequent modification, ensured to the companies 
a yearly sum equal -to their net receipts of 1913. 
They were, in fact, not only assured of that sum—an 
annual amount of over 45. millions—but against all 
their expenditure, which latter amounted, during the 
twelve months ended March 3lst last, to nearly 
248 millions—a total liability of nearly 300 millions 
a year. Neither the railways, which had to put up 
with it, nor the public, which had to pay for it, can 
complain of the control over the railways’ expendi- 
ture. Where the connection with the Government 
has been unfortunate is as regards labour. In that 
matter the managers were not given a free hand, and 
the result has been the granting of the eight-hours’ 
day to men who did not need it; a standardisation of 
grades which does not discriminate as to the amount 
of work each man has to do; and the awarding of high 
war bonuses. In another direction a mistake was, to 


our mind, made, and that was in the retention of the | 


possession of the railways after the immediate 
“emergency” the Act provided against was passed. 
In discussing railway policy we have consistently 
maintained this point. 


All the foregoing relates, however, to the past ; 
it is the future that we desire to consider. The ques- 
tion should be looked at as it affects the public and 
the trader, on the one hand, and the railways, on the 
other. For the present there is little likelihood of 
the public, i.e., passengers, being adversely ‘affected. 
Just now competition is as much in evidence as before 
the war. Later on, though, when the companies 
have settled down to the new conditions and have to 
make ends meet the train services may be less full. 
It is, however, safe to anticipate that whatever 
restrictions may be put into force, thé facilities given 
will still continue to be the best in the world. The 
trader has every reason to be satisfied with the pro- 
visions of the Railways Bill. Many of his long- 
standing grievances are being removed. He has, in 
the Railway Rates Tribunal, a body which will be 
readily accessible, on which he will be adequately 
represented, and which will determine what the rates 
and charges may be. The trader may, perhaps, urge 
that, under Section 57 of the Bill, the charges are to 
be such as will bring in an annual net revenue equal 
to that of 1913, and may, therefore, be unduly high. 
This, however, is subject to the approval of the 
Tribunal, and it will be for the trader to show, through 
his representatives, that the traffic will not stand the 
proposed charges. This section, it must be remem- 
bered, was based on the requirement of the Trans- 
portation Act, 1920, of the United States, that the 
charges should be such as would give a profit of 6 per 
cent. The rates were revised a year ago to meet this, 
but it is instructive that, as late as May last, they 
only produced 2.41 per cent. net receipts. Nor have 
the railways much in the Bill to complain of. It is 
considerably $less obnoxious than appeared likely 
when the Minister of Transport published the outline 
of his proposed policy in White Paper, Cmd. 787, on 
June 29th, 1920. The main feature of the Bill—the 
grouping scheme—does not take the companies 
unawares, as it is in accordance with what has been 
their policy for the last fifteen years. Moreover, the 
systems are to be grouped as the companies wish 
and!not as was proposed by the Minister. The arrange- 
ment is bound to produce many economies. Then, 
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again, the effect of the Bill upon the railways includes 
its effect upon railway labour, The proposed policy 
outlined in the White Paper already’ mentioned pro- 
vided for the men to be represented on the boards of 
management. This concession, very much, it is 
known, to the annoyance of Sir Eric Geddes, was 
declined by the men, and although the Government 
gave opportunities for the decision to be reversed, 
the men adhered to their original decision. Mr. J. H. 
Thomas, speaking on the Report stage of the Bill, 
said that, the railway chairmén having stated that 
Sir Eric’s scheme was impossible and that neither they 
nor the shareholders would have anything to do with 
it, the representatives of the men had accepted an 
alternative arrangement which would enable both 
parties to come together. That arrangement was 
not forced upon them ; they entered into it willingly 
and did not believe they had made a mistake. Viscount 
Churchill, the chairman of the Great Western Rail- 
way, and also the chairman of the- Railway Com- 
panies’ Association, speaking on the second reading 
in the House of Lords, paid a tribute to Mr. Thomas 
and the other workers’ representatives, and said that 
he believed that the decision they had come to would 
tend to closer co-operation between labour and the 
directorate. 

There remains, however, much still to be done 
before the Railways Act will be in full operation. 
There are twenty-seven constituent companies, which 


are to-be amalgamated into four groups and are | 


to absorb twenty-four subsidiary working and 
seventy-four subsidiary non-working companies, 
Sixteen months are allowed for all the details 
to be worked out, and when it is observed 
that the North-Western, 
Scottish Group includes companies with an aggre- 
gate capital of over 540 millions, it will be appre- 
ciated that many conflicting interests must be 
adjusted. The Midland, for instance, is to go into 


the same group as the London and North-Western | 


and the Lancashire and Yorkshire. The latter two 
have already agreed to their terms, and together they 
become paramount. There is a tripartite agreement 
between them all, but it is much easier to make an 
agreement to allocate traffic and to share receipts 
than to arrive at terms as to the value of property, 


especially when, with the withdrawal of competition, | 


its worth has deteriorated, if not altogether gone. 


Of what. value is Heysham, for instance, when close | 





by are Fleetwood and Barrow, belonging to the same 


concern! Then there are the jointly owned lines and | 


stations. Where these jointly belong to companies 


which are in the same group, ¢g., the Portpatrick | 


and Wigtownshire, the joint property has been 
scheduled in the Bill as to be absorbed. It may be 
argued that the individual company’s share in a joint 
property will simply be transferred to the group to 
which the company belongs. But it is something 
more than that, as such a transfer would then have 
a wider influence and adversely affect interests 
hitherto untouched. The Great Central’s share in 
the Cheshire Lines has hitherto been a small matter 
and, in a sense, of local concern only. 


rival West Coast route a share in its ownership. In| 


another direction difficulties are before the companies. 


The administrative heads for the various groups have | 
to be appointed. The managing directors, or what- | 


ever title they will bear, at the head of three of the 
groups are clearly indicated. They will undoubtedly 
be Sir Herbert Walker for the Southern, Mr. Felix 


J. C. Pole for the Western, and Mr. Arthur Watson | 
for the North-Western, Midland, and West Scottish | 
Group. The fourth group would appear to have the | 


choice of Sir Henry Thornton or Mr. Ralph Wedg- 
wood. Of more interest, perhaps, to many of our 
readers is ; Who is to be the chief of all the civil engi- 
neers and the chief of all the mechanical engineers in 
each group? The selection there is by no means 
easy. What, again, is to become of all the railway 
owned workshops ? Sir Eric Geddes thinks there will 
be work for all. Whilst we hope that that. may be so, 


it will not, we trust, be at the expense of the outside 


manufacturer. Labour will certainly 


oppose any 
closing of large shops. 


American Ordnance Production in 
the Great War. 
No. I. 


THaNkKs to its four years of experience in the late 
war, it is doubtful whether British industry has much 
to learn regarding the rapid mass production of war 
material of any description. 





achievements in this respect has yet to be told. 


Midland, and West | 


But under | 
the grouping scheme it gives the whole of the North- | 
Eastern and Eastern Group access to Liverpool. | 
The Midland’s interest in the Forth Bridge gives the | 


The full story of its | 


Whether because of official reticence or of the national 
dislike for self-advertisement, the factYremains 1 hat 
the history of Britain’s industrial war effort is sti}) 
unwritten ; “and, as a conseqnence, none but those 
who were intimately associated with the work” have 
any conception of its magnitude. Most of our ‘ate 
Allies have taken the wiser course of preparing 
authoritative records of their respective efforts jn 
this domain, not from motives of self-glorificat ion, 
but simply that present and future generations should 
have an opportunity of studying the processes hy 
which the productive and mechanical capacities of 
entire nations was adapted to the purposes of war. 
The value of such records for future guidance is oo 
obvious to need emphasis, and we are not withvut 
hope that a similar record will be compiled in | )is 
country while the data is still obtainable. Mewn- 
while we propose to consider at some length a remark- 
able publication* issued by the Bureau of Ordnance, 
United States Navy Department, which sets fort! in 
great detail the activities of this Bureau in supplying 
the American naval and auxiliary forces with ordna: ce 
material during the period of America’s participat:.n 
in the war. We are indebted to the Navy Depa:t- 
ment, Washington, for special permission, conve) «| 
through the good offices of Vice-Admiral Niblac |. — 
until_recently the American Naval Attaché in Lonciin 
—to make use of the interesting material contai:.< 
in this volume. 

The origin and functions of the Bureau of Ordnan.» 
are explained in a foreword. To laymen the word 
‘ordnance’ signifies only guns and ammunition ; 
to the naval officer it has a much wider significan., 
|and embraces not only guns and their ammunition, 
| but armour, fire centrol apparatus, torpedoes, ari 
‘mines. The paragraph of the U.S. Navy Regulation. 

which defines the duties of the Bureau reads «- 
| follows :—‘* The duties of the Bureau of Ordnance 
shall comprise all that relates to the upkeep, repai’. 
| and operation of the torpedo stations, naval proviny 
| quent, and magazines on shore, to the manufacture 
|of offensive and defensive arms and apparatu-~ 

including torpedoes and armour—all ammunition a: 
It shall require for or manufactur 
| all machinery, apparatus, equipment, material, ari 
| supplies required by or for use with the above. ‘ 
| Some uotes are given to illustrate the progress « 

|ordnance material from the Spanish War down |. 
| 1917, the year in which America entered the fig 
| against Germany. . In 1898 the most powerful U.s 
| battleships were the “‘ Oregon " class, each armed wit |: 
four 13in. 35-calibre guns, eight 8in. 35-calibre guns, 
and four 6in. 40-calibre guns, besides a number oi 
‘smaller guns and three above-water torpedo tubes. 








| war explosives. 


| The velocity of their main battery guns was 2000ft 
| per second, and an extreme range of 10,000 yards 
eould be obtained. The torpedoes had a range ot 
| 800 yards and carried a war head of 118 Ib. of wet gun 
cotton. Each of the ships delivered 7020 Ib. of met al 
per broadside, firing a brown prismatic powder which 
| emitted a dense white smoke and obscured the target 
from view. Range finding and control methods were 
very crude and inaccurate compared with those in 
| use to-day. In 1917 the latest battleships were those 
'of the “* Pennsylvania” class, whose displacement 
was thrice as great as that of the Oregon, and which 
| were armed with twelve ]4in. 45-calibre guns, twenty - 
two 5in. 51-calibre guns—reduced during the war to 
fourteen—and two 2lin. submerged torpedo tubes. 
A broadside from the main battery of the Penn- 
sylvania delivers 16,800 lb. of metal at a maximurn 
range of 21,000 yards, the initial velocity of the guns 
being 2600ft. per second. The torpedoes carried by 
| these ships had a range of more than 10,000 yards at 
27 knots, and were loaded with 317 Ib. of T.N.T. The 
propellant used for all guns is smokeless powder, and 
the danger of fire in turrets and magazines has been 
reduced to a minimum by air and water systems. 
The fire of the main battery is controlled over asystem 
| of 220 telephones, fitted specially for that purpose and 
paralleled by an auxiliary system of voice pipes. The 
correct range is scientifically determined in a trans- 
mitting station and communicated to the guns by 
electrical devices. Moreover, the armament is worked 
| on the director system, all guns firing simultaneously 
| on the closing of one key, thus centralising the control. 
| ‘The declaration of war on April 6th, 1917, at once 
| threw a heavy strain on the resources of the Bureau. 
| One of its very first tasks was to provide guns and 
|ammunition for the large fleet of merchantmen 
| under the American flag. During the next half-year 
| contracts were placed for a total of 4550 guns and for 
| nearly 6000 gun mountings, from 1-pounder to 6in. 
| calibre ; also for 12,350 machine guns, not to mention 
| millions of rounds of ammunition for these guns, 
depth charges, mines, and every variety of ordnance 
|equipment. Projectile contracts included 6,000,000 
service and 1,162,000 target shells. Orders to the 
| amount of £13,200,000—at par rates of exchange— 
| were placed in advance of the actual credits voted 
| by Congress, this risk being accepted in order to 
| expedite delivery. It is interesting to learn that the 
Bureau found it desirable to encourage ordnance 
manufacture by making advance payments to new 
| firms, which otherwise would have been unable to 
‘finance the large extensions needed. The cost-plus 
'method of payment had also to be adopted in lieu 


Wash- 





* Navy Ordnance “Activities, World War, 1917-18. 
| ington: Government Printing Office. 
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of the fixed-price which had been the basis of all pre- 


| Irrespective of weapons obtained by requisition | nitrate, which had to be brought from Chile at the 


war contracts. Profits do not appear to have been | from the fleet or existing reserves, the following table | cost of employing vessels which were needed for other 


excessive, the average being as follows :+—On gun 


forgings, 5.8 cents per pound for 3in. guns and|and delivered between April 6th, 1917, and the 


4.5 cents per pound for 4in. guns; £45 for each 3in, 
anti-aircraft gun, complete with breech mechanism ; 
£80 for each 4in, gun complete, and £97 for each Sin. 
gun complete. On minor contracts a net profit of 
10 to 15 per cent. was allowed. A canvass was made 
by the Bureau of private plants thought to be capable 
of manufacturing war material, and eventually « 
system of control, resembling in broad outline that 
exercised by our own Ministry .of Munitions, was 
developed. Valuable help was given by the General 
Munitions Board and the War Industries Board. The 
total of ordnance appropriations for the financial 
year 1916, immediately preceding the war, was 
£6,297,000. The Navy Act of August 29th, 1916, 
contained ordnance credits of £21,690,000 for the 
following year, of which £13,300,000 was absorbed 
by the three-year building programme. The final 
aggregate of votes for special war work amounted to 
£194,000,000. After the Armistice £33,000,000 of 
this was returned to the Treasury, while contracts 
to the value of £6,200,000 were cancelled, thus leaving 
a net expenditure of £155,000,000 for the war 
period appropriations on behalf of the Bureau. 

As already mentioned, one of the first problems 
to be tackled was how to obtain guns for the immense 
number of merchant vessels representing a total far 
in excess of any provision allowed for under existing 
war plans. There was also a very large number of 
patrol and auxiliary naval eraft in urgent need of 
armament. The gun became more compli- 
cated as the huge building programme of 
and submarine chasers began to. materialise. When 
the order came to provide merchant ships with arma- 
ments, the American Navy had only 376 guns, from 
6in. to 3in. ealibre, that were not actually mounted 
afloat. The first expedient adopted was the removal 
of thirty-eight 3in. guns from cruisers and older 
battleships, these weapons being utilised at once for 
arming merchantmen. This step was taken with less | 
hesitation owing to the improbability that the guns 
in question, if left on board the warships, would ever 
be used in the war. The loss of British armoured | 
cruisers by submarine attack had revealed the | 
desirability of doing away with gun-deck ports, which | 
are @ source of danger when a ship assumes a heavy 
list after being damaged below the water-line. Since 
the removal of these guns permitted the sealing-up 
of dangerous openings in the side, the measure involved 
no loss, but rather a gain, in fighting efficiency. An 
urgent demand for weapons with which to arm the 
transports, naval supply ships, and auxiliary cruisers | 
was met by removing 124 3in., twelve 4in., twelve 
5in., and thirty-six 6in., or a total of 184 guns and 
mountings, from the least advantageous positions on 
battleships and cruisers. Shortly afterwards authority | 
was obtained for the removal of 180 more 3in. guns 
from vessels of the fleet. But for this expedient it 
would have been impossible to find one-tenth of the 
guns needed, for of all war material the manufacture 

of high-powered naval guns and mountings requires 
the longest time and necessitates the greatest pre- | 
liminary preparation. The mounting of the guns thus 
obtained in merchant ships was a heavy undertaking, 
strong*foundations and extra deck s rts being 
needed, while the positions had to be catehally chosen | 
with a view to the largest possible arc of fire. In the | 
beginning, from three to six guns were supplied to | 
éach merchantman, but this it was found, not 
only exhausted the stock of guns too rapidly and 
necessitated carrying large guns’ crews in each vessel, | 
but interfered very seriously with the deck space for | 
handling cargo. Eventually, therefore, it was decided 
to adhere to a standard armament of two guns—a 
3in. gun forward anda heavier gunaft. By November, 
llth. 1918, there were 1742 American vessels, other | 
than those of the regular navy, with a armament 
on beard, the total number of guns i 4360, of 
which number 1830 were of 3in. or larger calibre. 
In addition to these, 132 guns had been supplied to 
vessels subsequently lost, and 345 guns oak mount- 
ings delivered to the Allied Governments. In the 
later stages of the war the allowance of ammunition 
per gun in armed merchantmen was increased from 
90 rounds to 180 rounds per gun.*-Many depth charge 
projectors and Y-guns were also issued, and towards 
the close of the war troop were being | 
equipped with an 8in. howitzer, adapted to a 4in. gun | 
mounting, which was capable of discharging a 280 lb. 
high-explosive shell to a maximum distance of 2900 
yards. ‘It is difficult,” states the Bureau, “to 
measure precisely the extent of gain in safety obtained | 
by arming our merchant marine. From the period 
of April lst to December Ist, 1917, during which time | 
the arming of our merchant marine was its chief pro- 
tection, owing to the faet that the convoy system was 
as yet in its comparative infancy, and the organisation 
of the Allies’ anti-submarine defence. was still unper- 
fected, 80 per cent. of the sinkings of United States 
merchant vessels were caused by unseen torpedoes 
or torpedoes observed too late to save the ship. Where 
the submarine had been sighted before it had a chance | 
to launch a well-aimed torpedo the guns and armed | 
guards of the vessels proved very effective. Excluding 
sinkings by unseen torpedoes, only 9.1 per cent. of 
attacks by gun fire, or otherwise, on merchant vessels 
were successful,” 





shows the number and type of guns manufactured 
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| Previous to the actual declaration of war large con- 
| tracts had been placed for explosives, , fuses, 
| cartridge cases, and other essentials of ammunition, 
/ and options had been obtained on the production of 
' such material, Thanks to this timely action, there was 
no lack of amamunition at the beginning of hostilities, 
but it soon beeame necessary to very consider- 
ably the Government and private engaged in 
work of this ion. Naval Powder F: 
at Indian Head, _— gradually ’ 


P of fuses was maintained at a 
i level throughout the war. As no rigid 

i jon was laid down for fuses, and any type 
which conformed to certain dimensions and embodied 
essential safety features was accepted, the manu- 
facture of these articles could be undertaken by many 
private firms. American naval fuses are of the follow- 
|ing types:—{1) A detonator delay-action fuse for 
|use in high-explosive armour-piercing projectiles ; 
| (2) an instantaneous detonator fuse for use in high- 





| explosive projectiles not having armour-piercing pro- 


perties ; (3) a time fuse for shrapnel, star shell, and 
high-explosive shell intended for use against aircraft ; 
(4) an instantaneous detonator fuse designed for use 
in flat-nosed projectiles which were loaded with cast 
T.N.T. and issued for use against submarines; (5) a 
medium calibre tracer fuse for use in projectiles 
charged with black powder or a mixed burster. 
There are three further types of fuse for use in medium 
and small calibre shell. While the number of firms 
able to make the detonator fuses was restricted, 
ability to produce medium and minor calibre fuses 
was quite general. The supply of cartridge cases 
and primers was adequate for all demands. In the 
United States Navy all the smaller sizes of ammunition 
are “‘ fixed,” while the larger sizes are “ separate.” 
The former category embraces 1-pounder, 3-pounder, | 


6-pounder, 3in. landing gun, 3in. 50-calibre, and 4in. | 


Separate ammunition is supplied for everything above 
4in. calibre. The table below gives the maximum 
weight of the propelling charge used in various guns :— 


1-pounder _. es we ec cy co se gpammes 

3in. 50-calibre iti. ss ~s. © 4.25 lb. 

5in. 51-calibre . ae oe Ce ae) 

a ae eee ee ee oe ee ee 62 Ib. | 
I2in. SO-calibre 38... =... «2... =e. pe «=8EB Ib. 

I4in. 50-calibre .. .. «. «. .. 480Ib. 
l6in. 45-calibre .. .. .. «. -. GOOlTb. | 
16in. 50-calibre .. .. .. 720 Ib. 


As in the British service, the charges for the heavier 
calibres are packed in silk. bags, each charge for the 
12in. and 14in. consisting of four bags, that for the 
l6in. 45-calibre gun of five bags, and for the 16in. | 
50-calibre gun six bags. It was formerly the custom | 
to prepare these charges simply by stowing the powder | 
in the silk bag without attempting to regulate the 
arrangement of the grains. This gave satisfactory 
results when the charges were comparatively small 
and the chambers of the guns fairly large, but with 
the adoption of higher velocities and the consequent | 
increase in the weight of charge, both actually and 
in relation to the size of the chamber, it was found 
necessary to pack the powder grains more carefully, 
particularly in such large calibre ordnance as 12in., 
l4in, and Il6in. The stacking machines now 
employed for this work arrange each stratum of 
powder grains on end and then force the layer into | 
the silk envelope. The charge, as prepared by these | 
machines, presents an almost perfect cylinder, rigid 
and smooth on the sides. By this means the tendency 
of sharp corners of the powder grains to cut through 
the silk cloth is eliminated. The prepared charges 
are placed in air-tight powder tanks, from which 
they are not removed until the time comes to fire them. 

The development of the explosives’ industry pre- 
sented a task of great magnitude and difficulty. It 
was complicated by the fact that, in this case, certain 
of the elemental materials had to be provided. The 
demand for explosives of both kinds, propellants and 
bursters, was urgent and practically unlimited. The 
principal elements entering into the manufacture of 
smokeless powder are cotton, sulphuric acid, and 
nitric acid, and, in smaller quantities; alcohol, ether, 
and diphenylamine. Cotton was abundant, sulphur 
could be mined in Louisiana, and alcohol and ether 
could be derived from grain. Nor was the relatively 
small quantity of diphenylamine difficult to obtain. 
There was, however, an alarming shortage of nitric 
acid, obtainable only by manufacture from sedium | 


used in the manufacture of sulphuric acid. The 
| Bureau decided, therefore, to build a plant for the 
| synthetic production of nitric acid from the nitrogen 
|} and oxygen of the air. After studying all the known 
| processes, the de Jahn system—a modification of the 
original German Haber process—was adopted. A 
| plant was laid down near the Indian Head proving 
ground, designed to produce 115,000 Ib. of nitric acid 
| per day. The system of manufacture belongs to the 
classification of direct synthesis of ammonia from 
nitrogen and hydrogen. A mixture of one part 
nitrogen and three parts hydrogen passes under pres- 
sure over a suitable catalyser at a high temperature, 
causing the hydrogen and nitrogen to unite and form 
ammonia, N, + 3H, = 2NH,. A single passage of 
this mixture through the apparatus causes a trans- 
formation of from 2 to 6 per cent. of the nitrogen 
into ammonia; this ammonia being then recovered 
by condensation, the remaining and much larger por- 
tion of the gases uncombined returning to the cycle. 
Germany owed her i ce of nitrogen imports 
to the development of this ammonia process. The 
catalyst used is confidential, but it is stated to be 
inexpensive as co with that employed in the 
Haber process, while the pressures in the cycle of 


| war duties. There was also 4 shortage of platinum, 


of operations are ¢onsiderably less. The yield of nitric 


acid from ammonia by oxidation methods is very 
high, representing 90 to 95 per cent. of the amount 
theoretically expected. The oxidation process follows 
the Ostwald method, in which the reaction NH, + 40 
= HNO, + H,0 is produced by passing the mixture of 
gases over platinum gauze or screen at high tempera. 
ture—an ex ic reaction——at a velocity of some 
2m. per® " ~ The period of contact between gas 
and es.not exceed one one-hundredth 











part ofa second. The oxides of nitrogen pass into the 
acid towers where water absorbs the gases, forming 
weak nitric acid, which is concentrated by a method 
of distillation after wixing with sulphuric acid, From 
this is derived the fortifying acid used in the manu- 
facture of powder. Work on this plant began in the 
summer of 1918 and proceeded rapidly, but the pro- 
ject was cancelled after the Armistice. It had meant 
not merely the construction of a plant, but the creation 
of a new industry, for no large plant for the production 
of synthetic nitric acid existed outside of Germany, 
and the development of the Indian Head plant called 
for the expansion of laboratory processes into full 
manufacture in far less time than would ordinarily be 
required. ’ 

The situation as regards high explosives was some- 
what similar. Since the army and the Allies had a 
prior claim to the output of existing T.N.T. plants, 
the Bureau of Ordnance had to evolve a new high 
explosive and arrange for its supply. After a great 
deal of experiment it selected trinitroxylol, or T.N.X., 
as the most suitable for naval purposes. The manu- 


| facture of this explosive requires both nitric and 


sulphuric acids, but not toluol, which was the limiting 
factor in the national production of T.N.T. Xylol, 
the basic element, is the hydro-carbon next to toluol 


|in the so-called benzene series. The explosive pro- 


perties of T.N.X. resembled those of T.N.T., though 


|it is not so readily moulded into mines and other 


containers. Blended with a modicum of T.N.T., 
however, T.N.X. has given very satisfactory results. 








NEW METHOD OF BARGE PROPULSION. 


On the recommendation of the Special Committee of the 
new State Barge Canal Conference, the electric launch 
Dawn and the motor boat New Era, after a series of 
éxhaustive tests, left New York on Jyly 20th, on a demon- 
stration trip vid the Hudson River and Erie Canal to 
Oswego. In the Dawn a Van Blerc petrol engine had been 
installed to drive an electric generator. The New Era 
has only an electric motor, the current for which is sup- 
plied by the generator in the Dawn and conveyed by a 
cable. The two boats demonstrate a system of electric 
propulsion evolved by Mr. William T. Donnelly, a New 
York engineer, which is said to be especially applicable on 
inland waterways and in harbours. The report of the 
State Barge Canal Conference says: ‘‘ This system com- 
prises a boat that is also cargo-carrying in which is in- 
stalled a generating plant with capacity for producing 


| sufficient electric power, not only for its own propulsion, 


but for transmission through insulated cables to a number 
of cargo boats or barges proceeding in convoy as in tow. 
Each of such boats would be equipped with its own motor 
and propeller, and so operating with power supplied from 
the power boat. Each being self-propelled, and thus 
moving as a unit, there is no strain on the transmission 
cable. There is no inertia or resistance to be overcome by 
the power boat, and there is a minimum of * wash ’ on the 
banks of the canal. Each boat would have also its own 
steering apparatus and a storage battery for use as 
required. The storage battery in each boat supplies it 


| with sufficient electric power to move independently in 


harbours, for moving it to or from docks, piers or alongside 
vessels where the cargo is to be received or delivered as 
required, when detached from the power boat, which, 
having transported the boats to their destination, is free 
for other service. Thus the navigation and handling of the 
boats is facilitated, and danger of collision in transit 
avoided or lessened. Moreover, harbour towing expense, 
which is a large item, is eliminated, as the boats move 
under their own power.” 
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Combined Road-Sweeping, Grouting | 
and Tar-Spraying Machine. | 


THE recent developments that have taken place in 
connection with the making of roads suitable for modern 
modes of locomotion have led to the introduction of a 
system of tar grouting, in which the stone is laid and 
spread in a dry condition on the road and tar is then 
poured over it, so that it fills up the interstices and makes 
the whole into a waterproof surface. ¢It istclaimed that 








to the nozzles, situated in a cross pipe at the rear of the 
engine. By this arrangement the hot tar is atomised 
and sprayed upon the road, and the amount of tar can be 
regulated by means of a valve on the tank or by altering 
the nozzles. A steam coil is fitted within the tank for 
heating the tar to a suitable consistency for spraying, 
and an extra steam coil attached to a flexible steam pipe 
is provided for heating the tar in the ordinary barrels 
if necessary before filling the tank. The chain drive for 
the rotary pump is fitted with a free wheel device, so 
that the tar pump is in action only when the engine is 
running in the direction to give a forward motion to the 
































Side Elevation 
FIG. 1 
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this method possesses the advantages of dealing with the | 


stone on the same lines as for water-bound roads without 


the disadvantages appertaining to the handling of tar- 


macadam 

To meet the needs of road authorities for dealing with 
this class of Work, John Fowler and Co. (Leeds), Limited; 
haye reeently introduced a combined steam road rolling, 
sweeping, tar-spraying, grouting, and gritting apparatus 
which will perform the several necessary functions satis- 
factorily and with the minimum of manual labour. Thé 


FIG. 2--SLIDING -DOOR ACTUATING MECHANISM 


complete apparatus is shown in the view given at the top 
of this page, while Fig. 1 shows the arrangement of the 
grit-distributing appliance which is attached to the 
steam roller, and Fig. 2 the mechanism which actuates the 
sliding door. The whole forms a complete plant capable 
of moving from place, to place under its own steam. 


The tar-sprayer has a special tank or container fixed | 


under the boiler barrel which is fitted with a rotary 
pump driven by a chain off the end of thefcrank shaft. 
The pump is used both for filling the tank with tar from 
the barrel and afterwards pumping the tar under pressure 


GRIT DISTRIBUTING APPARATUS 


roller. The chain can be removed when the engine is 
travelling from place to place. For spraying footpaths 
and other places inaccessible to the roller itself or for 
mixing small quantities of tar-macadam for repair work 
a hand-spraying apparatus is provided. 

The revolving brush eliminates animal or manual 
labour. It is used to brush the road surface, and is lifted 
clear of the ground previous to the application of the 
tar by means of the lever shown at the back of the tender, 
and as the brush becomes worn it can be lowered nearer 
to the ground by the link and arm shown. ‘The brush is 
caused to revolve by means of pitch chains and sprockets 
controlled by a clutch operated from the, driver's foat- 
plate. : 

The gritting machine is attached to the drag bracket 
behind the hind tank of the roller. It is constructed to 
hold sufficient shingle or grit to cover, if distributed cor- 
rectly, the stretch of road normally sprayed by the 
tar contained in the tank when full. In the illustrations, 
Figs. l and 2, it will be seen that the moving door A 
actually distributes the shingle or grit and is given a 
reciprocating movement by the connecting-rod B worked 
off the crank C, which is driven by bevel gears from one of 
the road wheels. The shingle or grit in the container 
is kept in motion and prevented from clogging by means 
of agitators D equally spaced and fixed on the revolving 
shaft, which runs the entire width of the machine. This 
shaft revolves in two bearings, one at each side, pro- 
tected from dust and grit by felt-lined dust covers E. 
Both the agitators and the moving door can be thrown 
out of gear by one movement of the clutch lever F on the 
right-hand side, The spring of this lever allows of it being 
placed in the “in gear” position at any period, the dog 
clutches G and H dropping into their respective positions 
as the machine starts. The flow of shingle or grit is regu- 
lated as required by the operator opening or closing the 
door A more or less by means of the hand wheel J and 
bell-crank lever K. A spring catch M on the hand wheel 
prevents the latter from vibrating round while work is in 
progress. . ' 


OnE of the results of the eight-hour day onthe French rail- 
ways is that the Paris, Lyons and Mediterranean has had to 
open four additional engine depdts and another will shortly 
be opened. Six existing sheds have had to be enlarged. _ 





A Vertical Shaping Machine. 


THe machine shown in the accompanying engraving, 
which we recently inspected in the demonstration work 
shop of Buek and Hickman, Limited, ? and 4, Whitechapel! 
road, London, FE. 1, ia described hy the makers, Pratt an 
Whitney, as a vertical shaper, as it is claimed to have a 
much wider range of usefulness than the ordinary slotting 
machine, which at first sight it appears to resemble more 
closely. The general arrangement of the component parts 
is, nevertheless, that of a slotting machine, and while it 
is capable of doing the hard, rough work generally asso 
ciated with the slotter, the new machine can turn out really 
fine work. The job for which it was set up when we saw it 

shown in the illustration—-was a gauging ring of rather 

















VERTICAL SHAPING MACHINE 


intricate design that had to be finished to very close 
limits. As a matter of fact, the machine is virtually a 
Pratt and Whitney shaping machine stood up on end, with 
a milling machine table for carrying the work. The 
ment has the great advantage, as compared with 

a horizontal shaper. that the pressure of the cut tends to 
pinch the various slides of the work table together instead 
of opening them on one side and closing them on the 
other side, as must be the case when the cut is across the 
face of the table. As a natural result, the accuracy of the 
machine should be maintained for a long period of time. 
The drive for the tool ram is similar to that of the Pratt 
and Whitney horizontal shaper, and gives a quick return 
stroke, while the length of the stroke can be varied by 
altering the throw of the driving crank. The ram is 
guided by a set of stides which are attached to the main 
frame by a pivot at the’ top. At the bottom, bolts passing 
through short quadrants hold the guides. If the lower 
bojts are slacked off the guides and the ram can be swung 
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out of the vertical to the extent of 5 deg., so that a cut-+- 


inay be taken obliquely to the table, This feature is, of 
ourse, very convenient in making the clearance in dies 
ind such work. The connection between the ram and its 
lriving. lever is made by means of a short link, which 
accommodates itself to the direction of motion of the 
ram when the slides aro set at an angle. The tool box 
at the lower end of the ram can be turned into four different 
positions, at right angles to one another, and is fitted with | 
a clapper action to relieve the tool from dragging over the | 
work during the return stroke. | 

The table is provided with thp usual feeds, at right 
angles to one another, and is also rotatable. In the larger 
sizes the rotary feed is automatic, but in the smaller sets 
it can only be worked by hand. The feed gears are driven | 
off a cam path on the main driving snaft, which is so 
shaped that the feed only takes place when the tool is 
at the top of its stroke, and consequently is clear of the 
work, Variations in the feeds are effected by altering the 
effective length of one of the driving levers. A long coiled 
spring is arranged in the length of one of the connecting 
links, and is of such e strength that it will transmit the 
foree necessary for all ordinary feeds, but will yield if any 
part of the feed gear is overloaded. 

A countershaft is not really required witli this machine, 
as it has its own stepped pulleys, giving three spoeds, and 
there is a friction vtlutch in the main drive. It is made in 
two sizes, nominally 6in. and 10in., of which the leading 
dimensions are as follows : 


6in l0in 

Stroke of ram, inches .. .. Oto 64 Oto 104 
Table top to end of ram, maxi 

mum, inches . 13) b2 
Rotary table diameter, inches 20 24 
Rotary table longitudinal travel, 

maximum, inches ‘ +. 86 o. 26 
Kotary table transverse travel, 

maximum inches . -. if 22 
Angular adjustment of ram, deg. 0 to 5 tod 
Cutting strokes of ram per minute 26 to 77 18 to 70 
Longitudinal and transverse feeds 

to table, inches -0O2Z to .025 -008 to .125 
Rotary power feed on 10in. radius, 

inches j O17 to . 26 


The machine shown in the illustration is one of the 6in 
s1Ze, 


An Automatic Boiler Feed Regulator 


Tue automatic boiler feed water regulator shown in the 
accompanying sketch, which has recently been brought 


out by James Baldwin and Co., of Devonshire Brass 
Works, Keighley, Yorks, possesses the merit of sim- 
plicity. It comprises, in fact, a valve in the end of the 


feed pipe, which is directly controlled by a float within 
the boiler. There is thus no necessity for brimging any 
moving part through the shell of the boiler, .a feature 
which militates against the continued satisfactory work- 
ing of some classes of regulator. 

A branch is taken out of the main feed pipe just below 
the usual check valve and is fitted with a screw-down feed 
valve. A pipe leads from this valve to a second check 
valve and thence down through the crown of the boiler 
to just below the water level, where it ends in the feed regu- 
This valve is of the simple four-feathered 
an interchangeable renewable seating. It 


lating valve 
type and has 
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BALDWIN AUTOMATIC BOILER FEED REGULATOR 


is operated by a balanced lever, at the outer end of which 
there is attached a tube float of the type which the makers 
have used for many years past in connection with high 
and low-water alarms. The float can be adjusted on its 
spindle to suit any water level and is steadied by a radius 
rod reaching back to the inlet pipe. The valve opens 
downwards, and it will be easily appreciated that as the 
water level in the boiler falls the valve will be opened to 
admit more water. If it is desired to feed the boiler freely 
when the water is already high and the regulator is con- 
sequently closed, the ordinary check valve is opened. 
Otherwise this valve is kept shut during working hours. 
This arrangement works quite satisfactorily in installa- 
tions where several boilers are fed from one pump, and it is 
not necessary to control the steam supply to the feed pump 
in accordance with the amount of water it has to deliver. 
When, however, only one boiler is at work at a time it is 
generally advisable to control the feed pump. In such 
vases the control valve for the feed pump is actuated from 
the feed valve control lever by the means shown in the 
sketch. 











Tue South African Minister of Railways recently 
announced in the Union Parliament that when the tenders | 
for electrification were opened after July 3rd, the work | 
for the line between Durban and Pietermaritzburg would | 
be proceeded with unless the prices were prohibitive. The | 
Capetown-Simonstown suburban line would stand over 
for the present, as the saving on the latter was estimated 
by the consulting engineers to be only 10 per cent., as 
compared with 40 per cent. from the former line. 





Quarry Spoil Disposer. 


Tue geological formation—that known as the Blue 
Lias—from which Charlies Nelson and Co., Limited, of 
Stockton, near Rugby, obtain the raw material for making 
their Portland cement, consists of nearly horizontal 
strata of alternate limestone and clay. It is well seen in 
the accompanying illustration, Fig. 2. Saving for the fact 
that the clay is present in too great proportion, the com 
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The clay is, as will be seen in the right-hand top corner of 
Fig. 1, delivered in a stream from its conveyor in between 
the right-hand outer pulley and the centre pulley. 
Caught by the rapidly running belt, it is then taken under 
the centre pulley and is finally shot up into the air and 
deposited at any desired distance from the machine, the 
distance depending upon the speed of the belt. We 
understand that it is easily sent a distance of 70 yards. 
By changing the speed and slewing the machine the clay 
can be evenly deposited where it is intended to put it. 
The horse-power required to work the machine is, when 








FIG. 1—THE BLYTH 


position of the stone as it is taken from the quarry is very 
nearly exactly that required for the manufacture of 
Portland cement. The problem of how to remove the sur- 
plus clay—which forms about 65 per cent. of the whole 
face—and how to dispose of it when removed has been 
solved by Mr. Charles E. Blyth, the company’s managing 
director, in the following way. 

The method of quarrying is to blast down a large por- 
tion of the quarry face, say, from 14,000 to 15,000 tons, at 
atime. The stone as it comes down breaks up into fairly 
thin slabs of no great size. It, together with the clay. is 
picked up by the steam navvy seen to the left-hand side 
im Fig. 2, and deposited into the feeding hopper of a 
tubular revolving screen or “‘ rumbler.”’ In the latter the 
stone is separated from the clay, the former being passed 
on to one conveyor and the latter on to another. The 
stone _is deliveredinto trucks running on a narrow-gauge 





SPOIL “TRAJECTOR 


dealing with 60 tons of clay per hour, 20 horse-power, and 
we are informed that the whole arrangement is found to 
operate exceedingly well. . 


Hydro-Electric Power Schemes in 
Finland. 


Some details of the hydro-electric possibilities of tle 
Imatra group of rapids, which constitute of one the most 
important water powers in Finland and the largest on the 
river Vucksen between Lakes Saima and Ladoya, have 
been forwarded to the Department of Overseas Trade by 
the British Vice-Consul at Wiborg. 

The Saima system has a water area of about 60,073 





FIG. 2—-THE 


railway, by means of which it is taken into the cement 
factory. 

As regards the clay, it occurred to Mr, Blyth that the 
best way of removing it from the floor of the quarry, 
which is some 80ft. deep, and of stacking it regularly at 
the rear as the excavation progressed, was to throw it 
into the air, for in that way the cost of long conveyors 
and the laying and operating of railway lines would be 
avoided. He accordingly designed the machine which 
can be seen at the right hand in Fig. 2 and to a larger 
seale in Fig..1. In construction the machine, to which 
the name of “ Trajector’’ has been given, is extremely 
simple. It consists,of three flanged wheels or pulleys, 
which are revolved at high speed by means of an electric 
motor. It will be observed that, whereas the shafts of 
the two outer pulleys are at the same level, that of the 
middle pulley is higher. An endless belt is wrapped round 
the two outer pulleys and passed under the middle pulley. 
The pulleys revolve in the directions shown by the arrows. 


“TRAJECTOR’ AT WORK IN 








QUARRY 


square kilometres. Its waters are collected from numerous 
lakes and rivers of various sizes, which empty themselves 
ene into another and ultimately reach the Saima Lake 
This water system is so large and complex that floo.| 
waters of the spring do not reach Lake Ladoga unti 
August. ‘The difference in level between the Saima an: 
Ladoga Lakes exceeds 65 m., and 63.5 m. of that differenc » 
is experienced between Niskakoski and Rouhialankoski, « 
distance of about 24 kiloms. This stretch of the river 
contains the following rapids :—Niskakoski, the first rapiu 


from Lake Saima, Tainionkoski, Ritikka, Mansikke 
Ranankoski, Linnankoski, Imatra, Vallinkoski, Raik 
kelankoski, and » Rouhialankoski. Of these potentia! 


powers, only a small fraction is developed. A part of th 
Tainionkoski water power is being used for a plant pro 
ducing chemical pulp, sawn timber and bobbins for thread. 
Another plant, which is also situated at the same rapid, is 
producing chlorate of potash by electrolysis. Linnankoski 
has an electric plant, which develops 1300 horse-power, 
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and produces ferro-alloys and special steel. At Imatra 
there is only a small power station of about 125 horse- 
sower which furnishes electric light for the “* Cascade 

otel’ and the village. At , Raikkelankoski there is a 
large plant, which produces mainty chemical pulp. The 
other powers are undeveloped. Projects have been dis- 
cussed to develop the entire system of these rapids in the 
following order : 

The Imatra system, comprising the rapids from | 
Ritikkakoski to Imatra. 
 Niskakoski and Tainionkoski. 

Vallinkoski and Raikkelankoski, 
separately. 

Rouhialankoski. 

Plans for the Imatra system and Rouhialankoski are | 
said to be complete, and provisional plans exist for some | 
of the other projects. 

The Imatra scheme, if fully developed, is calculated to | 
yield 150,000 horse-power. A decision to begin the 
development was hed at a fi held at Imatra | 
on May 9th last, whieh was attended by the Ministers of 
Interior, Industry and Transports, as well as by several 
prominent engineers. _ It was decided to ex i the | 
land that will have to be flooded and to begin work about 
1922. In the meantime, however, 20,000,000 Finnish 
marks have been set aside inthe Budget for 1921, and that 
sum is being expended in connection with iminary 
work. It is estimated that the total cost of thi project, 
including the land that has to be will amount 
to 267,000,000 Finnish marks, that it will require 
eight years for completion. 

The rapids of Ritikka, Mansikka, Ranankoski, Linnan- 
koski and the big Imatra falls are included in the project. 
The rapids are distributed over a distance of 4} kiloms., 
and have a fall of 24 m. ) The Imatra provides a fall of 
slightly over 18 m. Linnankoski has a fall of about 5 m., 
and 1 m. will be obtained from the three falls above 
Linnankoski. 1 is pi to build a dam oo geodon a 
head of about 6 m. above the Imatra falls, & power 
canal, which will necessitate the removal of 700,000 cubic 


or 


together 





better. It is expected that the whole line will be com=} 
pleted by the end of 1924. | the gas supplied to each of the seven horizontal combustio:, 

Proposals for the construction of a railway from Villazén | chambers of the setting ; (6) means for supplying and 
to Atécha, Bolivia, have been accepted by the Bolivian | regulating the air required for combustion under a uniform, 
Government, which has given the contract to the Fleming | positive pressure ; (c) a steel pipe exchanger whereby the 


constant pressure from an outside source and for regulatiny 





metres of earth and rock. The power-house is to be situated | 
below the Imatra falls, and the effective head of water | 
will be 24 m.—say, 78ft. ‘Sin. } 


| Company and agreed to a loan of 7,000,000 dollars being | 


negotiated to pay for the work. 


The engineers of the Argentine State Railways have | 
been instructed by the Government to prepare plans for | 


a railway from Salta (Argentina) to Antofagasta (Chile). 
The Argentine section of the railway will be 275 kiloms. 
in length, and will be built to Huatiquina, on the Chilean 
frontier. The plans ordered by the Chilean Government 
for their section of the line have only just been completed, 
and it is understood that work upon them will commence 

shortly. But for the delay upon the Chilean side, 


very 
the undertaking might have already made some progress. | 


It would also appear that, at last, the gap between the 


Argentine and Bolivian railways is to be closed by the | 


construction of the much-discussed line from the railhead 
in Bolivia, at Atécha, to the Argentine frontier. The State 
line to the Argentine border was constructed several years 
ago, as was the Bolivian track as far as Atécha ; but since 
then passengers from Bolivia, Peru and the north, and 
vice versa, have had to traverse on mule-back, stage coach 
or motor car the 200 kiloms. of very rough country which 
the two tem termini of the railway 

ing the work has been 

and when the 

ing is completed there will be afforded a further 

ea transcontinental route between Buenos Aires and 

Several South American railways are changing from 
coal fuel to oil fuel, and the National Railway Admimistra- 
tion of Argentina has ordered the construction of five 
armoured conerete tanks, with a capacity of 5000 tons 
each. These tanks are being built at Santa Fé to supply 
fuel oil to locomotives, and are expected to be finished by 
the end of the present year. 

In connection with the de ent of petroleum re- 
sources in Honduras, a conside amount of oil plant 
will be required, and it is hoped that British manufacturers 
will avail themselves of the which now presents 
itself for the introduction of machinery i 


_ment in this Central American 


Latin-American Engineering Notes. 


Tue Southern Pacific Railway of Mexico has secured a 
concession for several new railway constructions in the 
State of Sonora, where considerable activity is at present 
proceeding. 

The Department of Public Works and Communications 
of Mexico has under consideration an extensive project 
for the construction of a railway terminus in the City of 
Mexico, at an estimated cost of 5,000,000 Mex. dollars 
(= £500,000). 

A concession has been granted by the Mexican Govern- 
ment to a native citizen to cut timber over a tract of about 
40,000 acres of land along the Kansas City, Mexico and 
Orient railway, in the neighbourhood of Becoyna, State 
of Chihuahua, the Government receiving a royalty for 
each tree eut. The opportunity presents itself for the 
supply of large saw mills with full equipment. 

The contract now held by the Electric Light and Power 
Company in Mexico City is about to expire, and so far 
nothing has been arranged as to its renewal. It is proposed 
by the authorities of the Federal District to install a rival 
plant in order to enter into active competition with the 
present British (Canadian) company. Under the plans 
proposed, the municipality would control a majority 
interest in the enterprise, which, however, would be 
managed by a private company. It is claimed that a con- 
siderable amount of unused power now exis‘s in streams 
on which the present company holds first option by the | 
contract just expiring, but which, so far, the company 
has not utilised. It is proposed that these streams be 
used in the development of the power to be generated by | 
the new plant to an extent of from 20,000 to 30,000 horse- 
power. The present establishment has a maximum 
capacity of 80,000 horse-power, but, at this time, not over | 
three-fourths of that amount are supplied. 

A plan for the electrification of the Montevideo Northern 
Tramways, at present horse-drawn, has discussed in 
Congress with a view to sanctioning a loan for the purpose. | 
The line covers a very important section of the city and | 
suburbs, and contains the nucleus of a very profitable | 
transportation business. Under the present circumstances, | 
however, the annual loss amounts to 200,000 dollars 


| with 200 volts between phases. The meters required 


A complete equipment of plant for a new bottle factory 


to be established in Venezuela will be required. The 


factory in question is to be built in Caracas, the capital, | 


where already some 12,000 bottles are manufactured 
monthly. Owing to the increasing demand both in 
Venezuela and the adjoining states, a large piece of ground 
has been purchased in one of the suburbs of La Guiara, 
known as Miaquetia, and here the new factory is being 
rapidly completed. In all probability, owing to the 
proximity of the United States, the necessary machinery 
may be purchased there, more especially as the president 
of the company is an United States citizen. 

The Argentine Government is at length moving in 
connection with the long-discussed improvement of the 
port of Rosario. 
“* first-class "’ port, and included extensive up-river dredg- 
ing and new construction work. It is proposed to build a 
concrete river wall, 500 m. in length, and within that zone 
to construct a series of modern grain elevators connected 
by rail with the interior, to enable direct and quick- 
loading of steamers. The estimated cost is £600,000. 

The Chilean Government will shortly be requiring 
three or four steel cranes, of from 20 to 50 tons capacity, 
to be used in connection with the construction of a new 
pier at Arica. Similar equipment will be required in 


| connection with the important improvements proceeding | 


at the port of Huasco, where a new pier is being con- 
structed by a Chilean company. 
The State Power House Directorate of Uruguay has 


recently invited tenders for the supply of 10,450 meters | 
| for the private installations served by it in Montevideo. | 


The supply comprises a three-phase, 50-cycle system, 


single-plase and three-phase, while those of the induction 
type are preferred. 


Great inconvenience has been occasioned at Valparaiso, | 
Chile, by the loss of the floating dock in that port some 
few weeks ago. It is intended at once to replace the lost 
dock, and the recent reduction in the price of steel now | 
| permits of the purchase of a steel structure at a cost that 


would make the outlay remunerative. It is probable that 
an order for its construction will be placed very shortly in 
England, at an estimated total cost of £200,000. 
Considerable comment has been aroused in Chile in 
connection with a concession granted by the Government 
to two Germans, representing the firm of Krupp, who, 


by the terms of such grant, will be permitted to occupy 


Plans were designed to convert it into a | 


are 


outgoing flue gases could be used to pre-heat the ai: 
| supply; and (d) a gas-fired independent steam boile: 
and means for accurately weighing the steam supplied 
to the retorts. 
The results so far obtained in the course of the research 
are fully set out in the report, and are compared with other 
experimental results on the same subject obtained else 
where. The object of the research was to obtain accurate 
data whereby the economic possibilities of steaming could 
be determined. The coals used were three widely different 
types, from Durham, Yorkshire and Lanarkshire, but in 
view of the great influence on the results obtained with 
steaming exerted by the physical and chemical charac. 
teristics of the particular coal being carbonised, it is recog 
nised that ultimately a much wider range of fuels will 
have to bs examined. As a general result of the inquiry it 
is now possible within limits to forecast the yield and 
uality of the gas, tar, coke and ammonia obtained from 
difterent types of coal under given conditions of tem- 
| perature and percentage of steam, and to state how much 
| extra heat must be supplied to the retorts in order to 
obtain the increased yields of products. It has been 
| known for some years that steaming assures an increase 
| in the number of “‘ therms” in the gas produced from a 
ton of coal, but it was uncertain as to what was its effect 
| on the tar, coke and ammonia. The Board's investiga- 
tions have shown that there is not only a very substantial 
gain in the therms produced, but that there is also a consi- 
derably increased yield of tar and ammonia. The coke 
apparently suffers some loss in quantity and probably also 
in quality. 
As an example of the figures obtained, it may be said 
that from Mitchell Main coal, with 20 per cent. steam and 
a retort temperature of 1265 deg., 33 per cent. of the 
potential heat in the coal was converted into gas of a 
calorific value of 460 B.Th.U. per cubic foot, The total 
therms obtained in the form of gas from | ton of coal 
amounted to 104, or 33 more than from the same coal 
without steaming. The tar yield at the same time rose by 
34 Ib. and the ammonium sulphate yield by 6lb. It may 
be noted that without steaming the gas produced from this 
coal had a calorific value of 544 B.Th.U. per cubic foot. 
Nevertheless, the recovery of the potential heat in the coal 
| was more complete with than without steaming, with the 
result, as stated, that more therms were obtained from | 

| ton of coal with steaming than without. To obtain the 
increased yields the extra heat supplied as fuel and steam 
to the retorts was 10 therms per ton of coal carbonised. 





THE CLOSING OF YARROW’S SCOTSTOUN YARD 


Tue following notice was posted up in Yarrow and Co.'s 
Scotstoun yard on the 12th inst. : 


Owing to repeated strikes, reduction of output, and 
| demarcation disputes which have taken place in 
various industries throughout the country, the cost 
of shipbuilding has become excessive; in addition 
| to which, it is impossible to promise dates of delivery. 
| With the greatest regret we have therefore decided 
to temporarily close our works, with the exception 
of our experimental and research department, on or 
| about the 30th of November. 
We shall re-open when conditions enable business 
to be carried on with some chance of success. 
We give this early notice of our decision so that 
our employees may have every opportunity of obtain- 
| ing work elsewhere. 


NoTIce. 


Yarrow anp Co., Liwrrep. 


After having distributed many millions of pounds in 
wages and built some of the fastest vessels afloat, it is 
with great regret, the firm states, that it has arrived at 
the above decision. Messrs. Yarrow still have great 
faith in the future of the shipbuilding and engineering 
| industries of this country, and believe that prosperity 
| will return when everyone realises that commercial under- 
| takings can only be carried on with success in accordance 
| with economic laws. So soon as those laws are ised, 

it is added, the firm will be enabled to re-open its works, 
and, as in the past, take some share in future progress. 
|In the meantime, the firm’s experimental and research 
work is to be continued, so that the valuable information 


(£40,000). Anterior to the war, plans had been drawn up| uninterruptedly 140,000 hectares of territory in the | to be obtained from this source will be available when it 
regarding these proposed improvements, but they had | Province of Llanquihue for the term of thirty years, with | pasumes its full activities. 


to be atandoned owing to the lack of foreign capital. It 
is estimated that at the present prices of atenteht a sum | 
of not less than 2,500,000 dollars (£500,000) would be | 
required to carry out the project. | 

It has been decided to proceed with work on a tunnel | 
extending through La Quiebra Mountain, in the Province | 
of Antiéquia, Colombia, in connection with the important 
railway construction works now in hand there. The 
tunnel will be 3760 m., or approximately  12,250ft., in 
length, the cost being estimated by Government engineers 
at £400,000. 

The concession has been granted for the construction of 
a railway from San Félix, on the Orinoco River, Vene- 
zuela, to serve the Guasipati goldfields, which are situated 
in the south-eastern part of that republic. The railway 
will be worked by electricity, and the concessionnaire has 
made arrangements for the use of power supplied by hydro- 
electric energy taken from the falls of the Caroni River, 
which is about three miles from the town of San Félix. 

Satisfactory progress is being made with the construc- 
tion of the Durango-Mazatlan (Mexico) Railway, which 
work was commenced a little over a year ago. This new 
line is designed to meet the urgent needs of commerce 
and travel between the central plateau and the west coast 
of Mexico. For the purpose of effective organisation and 
operation, the work has been laid out in 10-kilom. sections, 
and the road bed on the two nearest points to Mazatlan 
has already been completed and the rails laid for over 
25kiloms. Better progress is being made from the Durango 
end of the road, as labour conditions there are said to be | 


the object of establishing an iron and steel factory. The 
concession is given on condition that the works be initiated 
within two years from date, and completed and in full 
operation within five years. 





Steaming in Vertical Gas Retorts. | 


THE report of the Fuel Research Board for the years 
1918-1919 covered the general policy and programme 
of the Board and the erection and completion of the East 
Greenwich Fuel Research Station. Active experimental 
work now having been in progress for some time, the 
Board has decided that as a general rule full and specific 
reports on the leading subjects of inquiry shall be pub- 
lished with as little delay as possible. 


This account forms section one of the Board’s report for 
the years 1920-1921. Other branches of the Board’s work 
will be covered in other sections of the report to be issued 
later. 

For the purpose of the steaming tests there was pro- 
vided a setting of four Glover-West retorts capable of 
carbonising 10 tons of coal per day. 
ultimately designed included as special features (a4) means 


for firing the setting by washed fuel gas supplied under | Cambridge : 


In accordance with | 
this policy there has just been published an account of 
the Board’s research into steaming in vertical gas retorts. | 


| Oxford Technical Series. London: 


| Hodder and Stoughton, the Lancet Building, 1 and 2, 
| Bedford-street, W.C. 2. 


The equipment as | 
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Provincial Letters. 


rHE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Pig Iron and Fuel Price Reduction. 


MIDLAND pig iron producers say that they do not 
attach much importance to the announcement by the Blast 
Furnace Coke Sales Association of a reduction to 30s. per 
ton in the price of blast-furnace coke, which I was able 
to announce in the “ Latest News” column last week. 
They point out that the price quoted is for coke on truck 
at the ovens. Rail freights, truck hire, and terminal 
charges ate estimated to bring the cost of the fuel delivered 
here to between 38s. and 40s. per ton, and pig iron pro- 
ducers maintain that the delivered cost of coke at the blast- 
furnaces must not exceed 25s. per ton if native iron is to 
be placed in an economic competitive position. The offer 
of coke at 30s. pe ton at ovens does not, the smelters 
say, bring @ reopening of the home market within the sphere 
of practical politics. Before the war they were paying 
los. for coke and getting a much better quality for their 
money. Negotiations have been going on for some time, 
as | have previously stated, between the coke people and 
the pig iron makers. The latter, it is understood, wanted 
the price of coke fixed at 258. per ton at ovens. The figure 
actually decided upon is 30s., which represents roughly a 
decline of 158. per ton. Furnaces situated near the ovens 
vill be able to get supplies at about 5s. extra for carriage, 
but it will cost 10s. before supplies can reach consumers 

1 the Midlands. The reduction is due to the anxiety of 
e coke makers to get their ovens re-started, partly as a 
eans of getting rid of the small fuel, which has recently 
eached unmanageable quantities. A number of blast- 
furnace companies have very carefully considered the 
ituation since this reduction took place. One large maker 
oes so far as to say that he would re-start on a further 
concession of 5s. per ton. Unfortunately, railway rates 
now involve considerably more expenditure than formerly. 
\t the present moment railway rates are at a maximum 
level. In many cases these rates amount to as much as 
20 per cent. of to-day’s cost of pig iron, and of steel t 
12 per cent. The average for the country is probably 
16 to 17 per cent. for pig iron and 10 per cent. for steel. 
It is interesting to note that one-third of the general mer- 
chandise carried on the British railways consists of material 
for, or the products of, the iron and steel industry. What 
smelters are most concerned about is the almost complete 
absence of demand. This feature has a weakening effect 
upon prices and involves a liability to put in stock possibly 
one-half of the output of the furnaces, a very serious 
matter in .view of the high labour costs. The very small 
demand for foundry pig iron has been most conspicuous 
since the coal strike. The foundry business is quieter 
than it has been for several years. The engineering trade 
is dull and calls for very few castings. Foundry iron is 
consequently neglected, while, to meet the small con- 
umption, there is keen competition from Belgium. In 
any case the movement is bound to act as a stimulus, 
though, of course, even were Midland iron on the market 
to-morrow it would not be possible to compete with Belgien 
No. 3 iron at £5 15s. a ton, a figure which was recently 
quoted, and which, on the confession of Belgian exporters 
themselves, is unremunerative. 


The New Pig Iron Prices. 


It is not easy to arrive at a conclusion as to what 
the new prices of pig iron will be. Furnaces which are 
being re-started are essential to the economy of large steel 
plants and other related departments of manufacture. 
Cheir surplus output will presumably be sold for what it 
will fetch, for this is not a time to put much into stock 
Good foundry numbers are this week offered by Belgian 
shippers at from 130s. to 135s. In a few cases rather lower 
figures have been quoted; but the buyer may have to 
wait a month to get the iron through, and with the market 
in its present precarious state this is a serious drawback. 
One quotation for a Derbyshire brand of foundry iron was 
1558.; another was nearer 180s. There is no business to 
tandardise prices. It is understood on Birmingham 
Exchange tha’ only seven furnaces out of fifty-five are 
operating in Belgium. The British buyer cannot under- 
stand how under these circumstances the foreigners have 
pig iron to offer, and it is assumed that trade must be in a 
bad way on that side. At least five Derbyshire furnaces 
are stated to be in the course of re-lighting chiefly tor the 
production of foundry iron required for heavy pipe making. 
Two or three furnaces in Staffordshire are also reported 
to be resuming, but these are associated with large concerns 
owning their own steel works. It does not appear that 
any definite preparations are being made for the pro- 
duction of pig iron for the open market either in Stafford- 
shire or Northamptonshire. 


The Finished fron Trade. 


There are no signs yet of improvement in the 
finished iron trade. A few firms are partially employed. 
Those works which are in operation are still unable to buy 
their coal under £1 10s. per ton, which is about three times 
the pre-war price. Several trade meetings are pending in 
the finished iron trade at which the whole position will be 
considered, taking into account fuel, selling prices, rail- 
way rates, &c., and-some price readjustments may follow. 
Particular complaint is made of the railway rates, which in 
view of the heavy material dealt with, are a special burden 
on the iron industry. It is likely that a strong agitation 
for some relief in this direction will be initiated. Demand 
for iron can hardly continue either at home or abroad at 
its present exceptionally low ebb, but the possibility must 
be faced that for some months to come only a fraction of 
the normal orders may come on to the market. There is 
a disposition, however, to believe that the worst of the 
slump is over, and that the autamn will bring a quickened 
demand. This is not a deduction from the current situation. 
It is based on the assumption that a large amount of busi- 
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artificial values will be released as prices become stabilised. 
Those mills and forges which have been re-started are not 
being at all well supported. It remains to be seen whether 
such a lowering of production costs can be achieved as to 
enable native material to be put on the market at prices 
which will restore the confidence of prospective buyers. 
A large Wolverhampton ironworks made a re-start last 
week with some of its plant after many months of idleness. 
Three rolling mills and the Siemens furnaces are at work 
again, but the firm states that the present outlogk offers 
no possibility for the re-kindling of its blast-furnaces. 
Mills engaged in the production of high-grade bars are 
relatively well off. The individual orders are not large, 
though in the aggregate they amount to a considerable 
tonnage. There seems to be no inclination to place ariy 
but near business, on the assumption that values will 
further depreciate as the autumn advances. Marked bars 
meantime remain at £20. In the common iron branch 
demand is circumscribed. 
trades are poor customers for the time being. There are 
big stocks in hand, and even Belgian bars, which are 
obtainable at something like £5 17s. 6d. below the local 
price of £16, are not much called for. Though continental 
producers are taking a large share of such business as is 
passing in iron, they do not appear to be strengthening 
their position very much. So keenly are they contending 
among themselves for orders that prices are being taken 
which can hardly show a profit. The prices at which Bel- 
gium, France, and Germany are putting material on the 
market are such as to leave our own mills, forges, and fur- 
naces very little chance for competition. Preparations are 
stated to be in progress for the re-startiag of more mills 
for the production of galvanised sheets, but it cannot be 
said that trade is developing greatly, though such move- 
ment as there is is in the direction of progress. Quotations 
are between £22 and £24 for 24-gauge sheets in bundles. 
A certain amount of inquiry is experienced for black sheets 
at £17 10s. and upwards, according to gauge. 


Steel. 


The leading steel works in South Staffordshire 
are partially in operation, being assisted to some extent 
by quantities of cheap steel scrap, which is rather plentiful, 
the breaking up of derelict war material being largely 
responsible for this fact. The outlook for steel, however, 


pon ines the holding up, for the present, of railway 
renewals, and the almost complete absence of structural 
engineering demand. The requirements of steel-using 
trades in Birmingham and district appear to be easily 
met by the re-rolling steel works, utilising Belgian billets. 
Lately, however, there have been complaints of poor 
supplies of this semi-finished material, and the steel mills 
will be very glad to take advantage of British billets when 
prices come down. Small! steel bars rolled from British 
billets have been reduced from £14 10s. to £13 10s., and 
bars rolled from continental billets are down to £12 and 
even less. Some German steel is being sent here at very 
low prices, particularly under the head of wire and rivets 
used for various hollow-ware purposes, supplied at very 
low rates. But in one case recently a German offer was 
afterwards withdrawn, the order for sheets sent from this 
country being refused owing to the improved state of the 
seller's order book. 


Two South Staffordshire Pits Abandoned. 


Although the statement was made during the 
recent coal strike that the withdrawal of the safety men 
from the pits in the Old Hill and Halesowen districts of 
South Staffordshire would ultimately result in a number of 
them being closed, it was not taken seriously. Only now 
is the actual] position realised, for it has been found neces- 
sary to abandon, owing to its waterlogged condition, the 
New Hawne Colliery at Halesowen, one of the largest 
mines in the district. Furthermore, the Whitley Colliery 
has been closed down for thesame reason. Thus two impor- 
tant mines, containing coal estimated at about 1,000,000 
tons, are lost to the country. A number of local industries 
will be affected, because they relied to a great extent upon 
the fuel drawn from these pits. Some three hundred miners 
will be thrown out of employment, and other mines in the 
district may be affected by the water from these pits. 
Owing to lack of funds, caused by the coal dispute and the 
closing of the above pits, the Old Hawne pumping station 
has ceased operations, the South Staffordshire Mines 
Deainage Commission refusing to run it at a loss. The 
custom has been for colliery owners to pay a small sum 
on each ton of coal drawn to the Commission for working 
the station. The income has now been considerably 
reduced, the largest contributors being the proprietors 
of the two collieries just now closed down. 


Coal. 


There is an ominous glut of slack, and small fuels 
are depreciating markedly. If the collieries are to realise 
the economies of increased production they must find 
means to facilitate the disposal of their output. Many 
of the pits will soon become disorganised if they cannot 
get freer outlets for the large proportion of slack and other 
industrial fuel which they produce. It is the threat of 
this possibility which is bringing about the fall in the price 
of “smalls.” The mineowners know that the mining 
industry can only be profitable in so far as other industries 
are healthy and vigorous. It is sufficiently apparert that 
without cheaper coal other departments of trade cannot 
recover their vitality, and as the coal supply becomes 
more normal no doubt the easier tendency will increase. 
The pithead price of screened industrial coal at current 
quotations in the Wolverhampton area is from 32s. to 
32s. 6d. per ton, compared with a pre-war price of 9s. 1}d. 
per ton, inclusive of all charges. The whole of the metal 
industry appears to agree that there is no prospect of 
revival before next month, some, indeed, holding that the 
real turning point will not be reached until October. 
Twenty-four pits in Warwickshire, Staffordshire, 
Worcestershire, and Shropshire have not reopened since 
the recent coal strike, the number of men remaining out 


being 3000. 





ness which has been held up owing to the prevalence of 


The nut and bolt and fencing | 


is not particularly bright, in view of the stagnation of | 


LANCASHIRE. 


(Prem our own Correspondents.) 


Mancuester, Thursday. 
Iron, Steel and Metals. 


So far as the general condition of the iron and 
| steel trades are concerned, there is very little of impor 
| tance to note this week. The production of iron and steel 
is still arrested, and, in spite of that fact, there is no demand 
|} and no indication that the consumer cares at all about 
| the arrested development. One can only suppose that the 

industries which usually consume the British make of 
iron and steel are all in a comatose condition ; otherwise 
there must certainly be some anxiety amongst consumers 
when they see the sources of supply stopped. Shipyards 
are closing or threatening to close; but, on the other 
hand, some Stafiordshire sheet works are reopening, and 
there is some disposition now to blow in more blast-fur- 
naces. 


Metals. 


The time for the revival in copper has not yet 
come, and in spite of the favourable opinion of almost 
all engaged in the trade, the quotations will not move 
upwards. Some people throw the blame on bad business 
and some on the excessive stock of old copper and brass ; 
but whatever may be the cause, consumers of copper hold 
back and the prices remain at the bottom. The improve- 
ment in the American exchange has not yet had much 
efiect on the price of electrolytic ingot, and the difference 
between this and best select ingot is still far too great. 
There is, of course, no such difference in the real value, 
and eventually no doubt the prices will come together ; 
| but in the meantime it is absurd to expect the consumer to 
pay £5 more for one than the other. Up to the time of 
writing it has not been announced that the arrangements 
for special credits to facilitate American trade with Ger- 
many have been completed; but it is quite likely that 
Germany will soon be able to buy more freely, and appa- 
rently she is already the most important European cus- 
tomer. A reduction of £2 per ton was made in the price 
of strong copper sheets and flat bottoms, but the £10 
difierence between these kinds of manufactured copper 
is maintained. No change in the tube prices was announced 
at the same time, but one is beginning to hope that some 
modification of these extravagant prices may be in con- 
templation. The engineering trade would certainly welcome 
cheaper locomotive and condenser tubes, whether of brass 
or copper. There are many other reductions in engineer- 
ing costs which are overdue, but it is doubtful whether 
any of them have been so long overdue as that of tube 
| prices. The market for tin has again been weak, and lower 

prices have been quoted than any current since last March. 
| There has been some speculation for a rise, and in the 
absence of any improvement in the consumptive demand 
this may have led to subsequent weakness. The supplies 
| of tin are good and are rather disposed to press upon @ 
reluctant market, It is difficult to form any opinion as to 
the future ; but there is always the possibility that China 
may attempt to renew sales before the market is ready 
to absorb them. Tin is now thought to be low, although, 
of course, it has been very much lower ; but it is a little 
amusing to remember that when the price broke £200 per 
ton the Eastern producers loudly proclaimed their inability 
to produce tin at that price. The market for lead is not 
quite so firm as it has been, but the price is high when 
compared with that of other metals. Spanish lead is not 
coming in so well, but in a comparatively short time we 
must feel the influence of Australian lead, if it be only by 
means of forward sales anticipatory of the arrival of sup- 
plies from Broken Hill. Spelter is a steady market, and 
the opinion is that it is at the bottom. 


Foundry Iron. 


The demand in this district for foundry pig iron 
is not very great, and one assumes that the reason is a lack 
of orders for castings ; but this latter is, of course, a result 
of the comparatively high price of foundry iron delivered 

| here. There are now three Derbyshire furnaces offering 
material, but they do not take less than £8 10s. per ton 
delivered. More furnaces are being blown in in the Cleve- 
land district, and as Durham coke has been put down 
although still not so low as Midland coke—-and ironstone 
wayes are reduced, it seems quite probable that Cleveland 
ironmasters will very soon revert to the “ official’ price 
| of 120s. per ton at the furnaces for No. 3, which price is 
still nominally in existence. Some Cleveland No. 3 has 
| already been sold at 130s., and when it is freely offered at 
| 120s. the Derbyshire furnaces will no longer be able to sell 
| their No. 3 here at £8 10s. per ton. It is quite probable 
that they can come down to £7 10s. without actual loss, 
and that may be low enough for a time. Hematite pig 
| iron also promises soon to be cheaper, for Rubio ore is 
now offered at 25s. per ton c.i.f. Tees, and with coke at 
35s. it ought not to be necessary to charge 160s. per ton 
for hematite. With foreign basic pig coming in at 85s. per 
ton it is of the greatest importance for us to get down the 
cost of our steel-making pig iron. 


Finished Material. 

There is only a very small demand here for 
| finished iron and steel, and the big gap between British 
and continental prices still stands in the way of a revival 
| of the industry. Some steel works have orders in hand 
| which will keep them going for a time, but new orders 
coming in are utterly inadequate. Some lower prices 
have been taken by makers who have a supply of cheap 
foreign semi-steel; but what is wanted is a wholesale 
reduction in the whole list of plates and sectional material. 


Scrap. 
The market for scrap is quiet here, and no busi- 
ness is being done in wrought or steel scrap. There is a 
moderate demand for foundry scrap and the prices obtain- 
|able are fairly good, although, of course, they do not 
correspond with the prices at which Derbyshire pig tron 
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has been sold. Up to £7 5s. is given for the best textile | 


machinery scrap and from £6 to £6_16s. for good broken 
machinery iron. The nominal price for heavy wrought 
scrap remains at £3, and the Lancashire iron works are 
taking in what is offered at this figure, but they do not 
seem to be at all eager for it, cheap as it is. 


Barrow-in-FuRNesSs, Thursday. 
Hematites. 


During the week the position has slightly 


improved, and the fact that there are now three furnaces | 
There is | 
talk of more furnaces going into blast, but the process of | 


in blast is a sign of better conditions obtaining. 


recovery will be slow, and one cannot take anything like 
an optimistic view. There are more inquiries for West 


Coast pig iron, and as these inquiries increase and the costs | 


of fuel decrease, to say nothing of the heavy goods rates 
coke costs 
trade develop. Coke is down in price already. 
hematite ore mines are preparing to start, in fact the Roan- 
head Mine has already commenced operations, and others 
wil] follow suit as the demand for native ores increases. 


The stocks of Spanish and North African ores held in | 


Barrow will interfere with any importations for the present. 


Steel. 


There is little fresh to report in the steel trade, 
which is quiet in the extreme. Local hoop works are 
partially employed, but as a sign of the times the importa- 
tion of French steel billets is to be noted. One gets but 


little comfort out of the situation, and regrets our inability | 
to manufacture the billets within a few hundred yards of 


the hoop works. 


Shipbuilding and Engineering. 

There is a moderate amount of activity in — 
building. The decontrol of the railways has practically 
put an end to the repairing of locomotives for the various 
trunk lines, and this will naturally rob the engineering 
trade of a certain amount of briskness, for there is nothing 
to take its place. 





SHEFFIELD. 
(From our own Correspondent.) 


The Local Situation. 


A MORE confident tone is developing among local 
manufacturers, many of whom believe that a turn in the 


tide of depression is in sight, although it may not be very | 


close at hand. Matters are certainly taking such a turn 
as would seem to justify the optimism, and it is a question, 
when firms are losing money heavily every week, whether 

he trade as a whole can hang on until conditions become 


sufficiently favourable to enable them to work at a profit. | entirely from the American market, as the cost of the | )._1i¢. 


So far as business actually in hand is concerned, it is to 
be feared that the contraction movement has not yet run 


its course. The depression has lately extended to those | depdts and representatives in America. The Bill is already | j, blast have, 


branches turning out finished products of steel which are 
essential to the maintenance of the world’s activities, and 
which contrived: to keep fairly employed while other 
branches were almost stationary. Included in this category 
are those producing circular and hand saws, edge and 
joinery tools, and a variety of hand tools. The file industry 
maintained its ground longer than any other trade of 
importance, but reports of a sudden lapse into quietude 
are given out by most of the makers. The present state 
of things in the city is certainly better than during the 
coal strike, but it is not so good as it was just before that 
catastrophe. The unemployment roll is heavy, but more 


10s. a ton from Durham ovens—=so will the | 
The local | 
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campaign to sell its home-made crucible steels in this 
|country, It is produced there in the electric furnace 
| for the most part, and the deflated exchange enables the 
| makers greatly to underquote Sheffield firms. We have 
not yet heard of any considerable importation of French 
| crucible steel. As a matter of fact, such material is not 
| wanted, no matter what its source or price may be. Plans 
| to invade our markets have, however, been completed. A 
| large steel works in Czecho-Slovakia has also opened a 
branch in London for the sale of best tool steels. Costs of 
production will be lessened by the recent reduction 
of 17s. per ton on the special coke used in the crucible 
furnaces and a wage reduction of Is, 2d. per day and 17 per 
cent. on piece work. Thesaving effected by these decisions, 
however, will amount to but a trifling sum in relation to 
| the price of ton of the finished material. 


Scrap. 


There is no market whatever for steel scrap, and 
| producers cannot dispose of accumulations for which they 
have no available space for storage. The large steel works 
have enough scrap to last for a long period, even at a normal 
rate of consumption, most of it having been bought last 
year, before the trade slump began, at prices ranging from 
| £11 to £12. Similar material could be bought to-day at 

50s. Scrap merchants are almost out of business, and none 

will buy because of their inability to place their purchases. 

Turnings and borings cannot be sold just now, as very 
| few electric furnaces are running. 


Ferro-alloys. 


The market continues stagnant so far as tungsten, 
| molybdenum and vanadium are concerned, and the price 
of the latter has dropped to the lowest level since the 
| material was first used as an ingredient of special tool 
| steels. Before the war, when supplies were obtained from 
| Germany, the price was 2s 


recently at Is. 8d. 
| could not have been accepted but for the use of a big 
| quantity of ore which the Government recently disposed 
| of at about half the market price. There is a limited call 
| for ferro-silicon, but prices are rather easier. Cobalt, 
| molybdenum, vanadium are quite neglected. The price 
of chrome has lately come down. There is some buying of 
| chrome by makers of armaments and for stainless steel. 


The United States Tariff. 


Four representative steel manufacturers are on 


the way to Washington for the purpose of making repre- | 


sentations as to the injustice and unwisdom of the Customs 
duties upon alloy steels proposed in the new United States 
| Tariff Bill. These duties on the best high-speed steel at 
| the current price of 3s. 9d. per pound work out at close 
upon 2s. per pound, and it is recognised by the local makers 
| that such a tax would shut out their high-speed steel 
| material to the buyers would be prohibitive. This trade 
is in the hands of some fourteen local firms, which have 
| through the Senate, and the above-mentioned visitors 
| are hopeful of persuading the authorities to modify con- 
| siderably the new duty before the Senate passes it. The 
| Bill contains duties intended to protect the manufacture 
of tungsten and various alloys of special steels which was 
| established during the war. It proposes a tax of 1.25 dols. 
| per pound on molybdenum and 72 cents per pound on 
| Sungeten. The latter amount is larger than the current 
| price of tungsten metal, which has been sold as low as 
| 2s. per pound lately. The Bill generally is a reversion to 
highly protective duties. which obtained before the advent 
| of the late Democratic Government to power. 


numerous still is the list of men on short time and short | 


earnings, while the paying off of staff officials at the large 
works 1s continuous. 


The Outlook. 


The optimism referred to in the foregoing para- 


graph is based upon several symptoms in the situation | 


which are distinctly favourable. Additional plant is being 
put into operation in various centres, including both blast- 
furnaces and open-hearth furnaces, which indicates that 
the proprietors can see a certain amount of work ahead. 
The most important factor in bringing about a revival, 
however, is the further deflation of prices. Coke for 
making forge, foundry and basic pig iron has been reduced 
by from 15s. to 30s. Lronmasters have declared that they 
cannot run their furnaces at a profit unless coke is pro- 
curable at 25s., but they will probably accept the com- 
promise and start up their idle furnaces. The concession 
will undoubtedly enable them to make a further cut in 
pig iron and thereby narrow the present wide margin 


ment. 
between the cost of foreign and British material. For many | with 7771 tons a year ago. 


Overseas Trade. 


As was only to be expected, the Board of Trade 
returns of overseas trade in July made a miserable showing, 
| but, bad as they were, they registered rather an improve- 
ment upon June. Compared with that month the exports 
| were up and the imports down, and there was a reduction | 
| by one-half of the balance of imports over exports. The 
| only cheerful features of the statistics so far as the metal 
trades are concerned are certain branches of engineering, 
particularly textile machinery. Upon the year the latter 
increased from 6721 tons to 10,368 tons, and showed an 
advance upon the June figures. Prime movers were only 
500 tons down on the year, and the value of electric 
goods and apparatus improved on the year in values from 
£964,836 to £1,157,591. The export of locomotives was | 
well up, not only upon the month and the year, but it also | 
exceeded the total of July in the last pre-war year. South | 
| Africa and India were the principal buyers in this depart- 
Machinery imports totalled 4662 tons, compared 
The import of iron, steel and | 


reasons and for several purposes users would find it to their | manufactures thereof increased from 81,166 tons in July 


aivantage to buy British pig iton, and so long as the differ- | last year and 80,000 tons in June to 103,561 tons, the 
ence in cost is not unduly great they will not buy much | increase being chiefly in forge and foundry pig iron. 
Any considerable recovery of the | Whereas only 2044 tons of that material were imported 


from foreign sources. 
German exchange would help the home makers enor- 
mously. After the lengthy cessation of buying, stocks of 
iron and steel material must have become almost exhausted, 
and the stabilising of prices should bring into the market 
many people who have been holding off through fears of 
subsequent reductions. They can be relied upon to change 
their policy and trade on something like normal conditions 
when satisfied that the deflation movement of prices has 
run its course. The next revision may safely be taken to 
represent the bottom figures. 


Crucible Steel. 
The outlook in the crucible steel] branch does not 


in July last year, the total last month was no less than 
30,308 tons. Basic pig figured at the low total of 2646 
tons. Steel billets, girders, bars, rods and sections were 
about 20,000 tons. We noticed in the import figures 3620 
tons of conductor rails for electric traction. A gratifying 
feature of the statistics was the indication of a substantial 
recovery in re-exports, known as entrepdt trade. 





NORTH OF ENGLAND. 








offer much encouragement, although a partial resumption 
of buying should soon make itself felt. Overseas trade | 
in this branch has probably never been so bad previously, | 
and unless the unexpected happens in the shape of a_| 
downward revision of the proposed new duties, the 
American market for such material must be written down 
as lost. The state of the exchanges prohibits buying in 


(From our own Correspondent. ) 


Serious Coal Trade Depression. 


CONSIDERABLE apprehension prevails regarding | 
the outlook in the Northern coal trade. The depression 
at the moment is very acute, and the hope enfertained 


| 
the miners’ strike has not been realised. Optimism has 
given way to pessimism, and the future is regarded wit) 
grave misgivings, both from the mineowners’ and miners’ 
point of view. No sooner have many of the mines res ime 
operations than colliery proprietors find they have no 
alternative but again to close down their undertakings 
by reason of the lack of orders in the first place, and, 
secondly, because they are unable to stand the losses 
which the present trend of the market imposes upon them, 
Several pits in Northumberland and Durham are already 
idle, and it is feared that unless an early improvenwwut 
takes place in the market position, other collieries wil] 
be compelled to take similar action, Owners make no 
secret of their difficulties, and it is pointed out that tho 
prices obtainable for the coal compared with the cost of 
production and placing it mean serious loss, These costs 
are out of all proportion to market value owing to the high 
| rate of hewing, the low rate of output per miner, and the 
| exceptionally high price of mat-rials, &c,, used to keep the 
mines in a thorough state of repair. The trade is being 
handicapped ina variety of ways. Apart from the excessive 
railway charges, and the abnormal demand for rates fromm 
| local authorities, the industry has to contend with extra 
| ordinary taxation by the Inland Revenue authorities oj 
| any new plant introduced to bring about an economical 
working of the mines. Take, for instance, the substitu. 
tion of motor haulage underground in place of the use of 
| ponies. A colliery company is in effect charged ts. |. 
every £1 spent in purchases of such motors, &c., under ti 
heading of income tax, and, again, as a result of making a 
profit by having expended money in purchasing motors, 
it is charged a further 6s. under the same heading of 
income tax. This method of taxation on expenditure aiid 
again on income restricts all attempts at reducing costs, 
| With the result that the industry suffers, employees are 
| thrown out of work, local rates and taxes are increase 
| owing to unemployment, and the Inland Revenue is noi 
the richer, and the country is poorer. 





fid. or 2s. 9d. per pound for | 
tungsten metal powder, and it has reached 5s, and fis. | 
English-made tungsten of equal quality has been sold | 
We believe, however, that this price | 


Cleveland Iron Trade. 


Although business in the Cleveland iron trade :- 
|} still on the quiet side, the prospects become distinct), 
brighter as fuel prices and costs of production come 
tumbling down, and the fact that makers are intending t., 
re-start more furnaces when the race week holidays ar 
over is taken to indicate that an early revival of trade ix 
| anticipated. The work of getting the furnae ready is 
| proceeding steadily, and several small firms are making 
preparations to reopen their works. Thus the outlook in 
| this area is better than it has been for some considerable 
| time past. The Durham coke makers do not appear 
| inclined as yet to follow the lead of the Yorkshire producer 
who have reduced the quotation for blast-furnace coke 
to 30:. per ton, but Durham coke is obtainable at 356. per 
ton, and the condition of the fuel market is such that 
further reductions appear almost certain. The price of 
| fuel alone bars the way to a general resumption of activity, 
and if Durham coke were available at 30s. per ton, th« 
probability is that a fair number of furnaces would be 
This week business on the pig iron market has been 
| disorganised by the annual holidays, with the result that 
| there has been little or nothing transacted. The furnaces 
however, been kept in full operation, th 
| workers having agreed to continue at work on payment of 
| time ond a-half for three days. With the August holiday~ 
| Over, it is anticipated that there will be a more active 
| demand for iron from home consumers. The modification 
| in the price of No. 3 Cleveland G.M.B., which is now quoted 
| at 135s. per ton for home and export has been followe+ 
| by # steadying of the price of No. 4 foundry, and this 
| quality is now available at 130s. per ton, although in 
most cases sellers prefer to sel] equal quantities of No. 3 
and No. 4 at 132s. 6d. per ton. No. 4 forge and mottle«| 
| are still quoted 117s. 6d. per ton, and white iron 115s 
but there is no demand, as foreign iron of a better quality 
is being imported at a cheaper rate. 


More Furnaces in Operation. 


Now that the price of fuel and costs of production 
are appreciably falling preparations are being made to 
yut more furnaces in operation on the North-East Coast. 
The first firm to re-start the manufacture of hematite 
pig iron is the Normanby Ironworks Company, Middles- 
brough. At these works two furnaces have been blown 
in this week, which, with those already turning out Cleve 
land pig iron and basic iron, increases the number in 
operation to 11 out of a total of about 72, which is the 
normal number. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
rade is much firmer. Fairly good sales have been made 
trade is much firmer. Fairly i sales | t i 


| recently, and the supply of this commodity is now not 
| very plentiful. 


Makers are no longer pressing cheap 
pareels on the market for shipment abroad, most of them 
now asking the same price for export as rules for home 
consumption, viz., 160s. for mixed numbers, whereas a 
little over a week ago orders for dispatch of mixed numbers 
to foreign ports would readily have been accepted at 140s. 


Iron-making Materials. 


The monotonous inactivity which has charac- 
terised the foreign ore trade for some considerable time 
past still prevails. Sellers’ ideas have undergone sub- 
stantial modification, but the prospect of a resumption of 
business to any extent appears remote, as consumers 
have heavy stocks and substantial deliveries yet to take 
in fulfilment of contracts previously made. The price of 
coke is falling. Purchases are said to be possible at 35s., 
but many sellers continue to quote in the neighbourhood 
of 40s. Consumers, however, consider that circumstances 
do not justify them in paying more than 30s., and declare 
that they will not go beyond that figure. Further reduc- 
tions seem extremely probable in the near future. 


Manufactured Iron and Steel. 


A quiet feeling prevails in the manufactured iron 


Germany, France and Belgium, and France is starting a that collieries would enter a period of prosperity following | and steel trade just now, but there are reasonable grounds 
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hoping that there will be business expansion before 
No changes in prices are recorded this week. 


for 
lor 


The Coal Market. 


There is no sign of improvement in the Northern 
P market, which remains in a state amounting to 
ation in some departments. Altogether, the position 
is one of increasing despondency. The past week has 
essed a steady decline in values, amounting approxi- 
mately to about 7s. 6d per ton all round, and as this 
juction followed a week of even greater relapses, it 
| be seen that the position from a colliery owner's point 
view is becoming anxious. The home inquiry leaves 
h to be desired. Buyers apparently restrict their 
purchases to the absolute minimum; hence, there are 
hundant quantities on offer of almost every kind of fuel, 
h the result that values are anything but steady. 
re is not the slightest augmentation of the foreign 
le. The inquiries are not of any moment, and are in 
ost every case subject to wiring offers, which nearly 
iys end the business for the present. The collieries 
the most part refuse to lower their nominal quotations 
further, but as a rule when definite business is under 
rotiation concessions can be squeezed. The coke 
irket continues to be neglected. In the case of best 
hive, the make is small; but even for the little there 
there is next to no inquiry. 


SCOTLAND. 


(From our own Correspondent.) 
Depressing Conditions. 


Txoven there has appeared an occasional ray 
with regard to the future, conditions generally are 

the dullest description. Practically every department 

industry is living a hand-to-mouth existence in the 
struggle to survive until better conditions prevail. Despite 
the evidences on all hands of the impossibility of main 
taining high wages and other costs, the wage-earner con- 
tinues to demand a return absolutely incompatible with 
the selling price obtainable. Some months ago a Clyde 
shipbuilding yard closed its gates, and now another firm 
has intimated its intention to close within three months. 
Again, a big pay-off occurred at yet another Clyde yard 
last week-end. The collieries are in a most unenviable 
position, and the steel and ironworks are doing next to 
nothing. The working out of the policy of high wages 
and restricted output must of necessity be a severe lesson 
to its followers, while at the same time imposing distress- 
w conditions on trade and the community at large 
Inquiries for all classes of products are numerous, but 
little or no chance is afforded to producers to secure any 
of the business passing. Markets are more or less idle 
und are simply carrying on until quotations assume a 
negotiable lev el. 


of hope 


The Position on the Clyde. 


The serious state of matters on the Clyde has 
beén recognised for a long time back, but recent stoppages 
have more forcibly brought to light the true position of 
With regard to Messrs. Yarrow's yard, the pros- | 
pects are puzzling. Indications at present point to a 
universal closing down. Some firms have much work on 
hand yet. A considerable portion of this, however, is 
work delayed by sectional strikes and other causes, which 
otherwise would have been completed long ago. New 
orders are almost unknown meantime. On the other hand, 
there seems every probability of the Clyde sharing in new 
battleship construction. One opinion has it that prac- 
tically nothing in the way of new orders will be placed for 
two years. Again, however. it may be said that with 
cheaper steel in prospect within a week or two, consequent 
on the reduction in the price of fuel, there seems reason 
for some hope that shipowners may be induced to place 
orders for new tonnage. Lower costs and a higher rate 
of production are the essentials to the re-establishment 
of the industry. 


aflairs. 


Pig fron. 


An effort is being made to re-start production of 
pig iron. Some furnaces have been re-lit, the drop in 
fuel prices giving smelters some encouragement to restore 
activities. A few furnaces will be in full blast within a 
week or two, and as fuel cheapens others will follow. 
Prices still remain purely nominal, the demand being 
infinitesimal. Stocks are now low, especially of foundry 
qualities. 


Finished Steel and Iron. 


Fair inquiries are coming forward, but current 
prices prove a barrier to firm orders. There are hopes of 
business with the Far East, however, a few orders for 
sheets having been received lately. Deliveries from the 
Continent are slowing down and home mills may benefit 
to some extent thereby. Local quotations have ‘still to 
drop some pounds per ton to ensure a competitive position 
in the open market. Meantime steel and ironworks are 
just. dragging along. Tube makers, however, have fair 
home and export orders in hand. 


Coal. 


Prices of coal continue to fall, and an early 
improvement in demand is expected. Buyers adhere to 
their policy of purchasing only immediate requirements 
while some are refraining altogether. Collieries are becom- 
ing congested with stocks, and still cheaper prices must be | 
established or production reduced meantime. Industrial 
demands are very light and house coal is little sought 
after. The latter is selling to-day at 2s. 9d. per hundred- 
weight for. medium grade. Export has increased slightly, | 
a fair demand being experienced for bunker sorts. Ship- | 
ments for the week amounted to 154,652 tons, against 
116,406 in the preceding week and 324,349 tons in the same 


week in 1913. | 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade. - 


FOREIGN coal exports from South Wales totalled 
last week over 306,000 tons, which is the higliest figure 
for the current year. This in itself is a very satisfactory 
position, particularly as the attitude of buyers abroad is 
to defer operating except for their most pressing require- 
ments, which are kept to the minimum. In such cireum- 
stances one would be justified in expecting that before 
long the foreign coal trade will show considerable expan- 
sion. The amount of business Aone since the strike has 
been very good, considering all the conditions, but it is 
questionable whether trade will develop to any marked 
extent before the end of this year. As previously indicated, 
prices in the past three weeks have fallen substantially, 
and as long as the tendency of prices is downward, one 
cannot expect to see much buying. People abroad have 
yet to be convinced that the decline in prices is coming to 
the end, and therefore they are for the most part keeping 
off. Meanwhile stocks of coal are accumulating, except 
in the case of some special grades, and the difficulty 
experienced in clearing wagons promptly is handicapping 
collieries in maintaining regularity of work at the pits. 


Suggested Remedy. 


The remedy put forward for finding an outlet 
abroad for our coals is to cut our prices. Coal exporters, 
viz., the middlemen, who are not directly concerned in the 
costs of production are loud in proclaiming that prices 
must come down. Many people will, no doubt, be some- 
what surprised that even at the present price of 35s 
for better quality large steams, collieries are not making 
any profit. Their costs sheets for the past month will not 
be anything like as satisfactory as expected, and in the 
face of the fact that collieries in many, if not most, instances 
are getting down to unprofitable figures, the question 
arises how can a further material cut be made without 
seriously prejudicing the financial position of undertakings. 
The answer in most cases is that a bigger output will 
reduce the costs of production, but it is useless to make 
arrangements for a big output if there is not the demand 
for coal. If prices of South Wales coals were cut 5s. to- 
morrow, it is doubtful whether the demand would expand 
appreciably, because buyers would still hold off in the 
expectation of getting supplies at even lower figures. 
Furthermore, the fact is overlooked that foreign countries 
are in most cases worse situated industrially than this 
country. Everyone knows that industrial undertakings 
are not progressing to any considerable extent, and it will 
be months before they get into their stride. Their coal 
requirements are consequently restricted. The position 
abroad is similar, if not worse, so that the demand for 
coals cannot be extensive. In all the circumstances, the 
wisdom of severely cutting prices is doubtful. The slower 
and steadier process of reaching stable conditions will 
probably be more satisfactory than artificial methods of 
arriving at this end. The point is overlooked that even 
if production was increased, it is very doubtful whether 
it could be coped with at the ports. South Wales has not 
got the facilities for coping with a largely increased output, 
and if such were obtained collieries would get into a pre- 
dicament for empty wagons, and intermittent stoppages of 
work would be brought about on this account alone. 
Working conditions at the docks would have to be revised, 
and instead of two eight-hour shifts for trimmers and 
tippers, labour would have to revert to the old conditions 
of work being maintained all! round the clock. 


Colliery Craftsmen. 


Colliery craftsmen have definitely decided to 
revive the old Association, viz., the South Wales and 
Monmouthshire Enginemen’s Stokers’ and Craftsmen’s 
Association, and to secede from the South Wales Miners’ 
Federation. Towards the end of last week delegates of 
members of this old organisation met at Cardiff and agreed 
unanimously to go ahead with their proposal, and pro 
visional officers were appointed as well as a Committee, 
and the subscription was fixed at 2s. per month for the 
time being. The President, Mr. W. J. Rowe, of Hirwain, 
stated that he had gone to the meeting convinced that 
no step should be taken until a ballot of the enginemen, 
craftsmen and stokers had been taken, but the spirit of 
the meeting and the tone of the letters read had convinced 
him that the men were determined to regain their own 
individuality, and therefore he had come to the conclusion 
that a ballot would be a waste of time and money. The 
conditions are certainly changing, and many miners are 
not satisfied with their organisation. The South Wales 
Miners’ Federation has been under fire of late, and its 
policy severely criticised. A mass meeting of miners at 
Blaenavon on Tuesday passed a resolution that the 
agreement by which the Blaenavon lodges became affiliated 
with the Labour Party should be rescinded, and that. in 
future the efforts and also the funds of the organisation 
should be devoted purely to industrial matters. This 
resolution was to be forwarded to the general secretary 
of the South Wales Miners’ Federation with the request 
that a conference should be immediately called at Cardiff 
in order that the question of the reorganisation of the 
South Wales Miners’ Federation might be discuss2d. 


Coal Tippers. 


The coal tippers of South Wales do not take very 
kindly to the scheme for the reduction of their wages. 
Swansea tippers stopped work on Friday in last week 
to consider grievances, but decided later in the day to 
continue work. However, the tippers throughout the 
district have agreed to fall into line. The Cardiff men 
have protested against the terms, at the same time 
acquiescing in the reduction provided for in the recent 
provisional agreement. It was explained that the minimum 
wage had been reduced by 15s. per week, and that there 
was a sliding scale reduction amounting to 25 per cent. 
on tonnage earnings and incidentals. The sliding scale 
reduction varies from August to December, commencing 
with 50 per cent. reduction in August, 45 per cent. in 





2038 


September, 40 per cent. in October, 35 per cent. in Novem- 
ber, and 25 per cent. in December. The men, who have 
expressed dissatisfaction with the terms, have emphasised 
upon their representatives that when negotiations are 
resumed in the coming months, no settlement should be 
effected without first submitting the terms to them. 


Colliery Developments. 


Two new pit shafts are being sunk in the Treher- 
bert district of the Upper Rhondda. That which is being 
sunk by the Glenavon Colliery Company is to reach the 
bottom measures, where there is a very substantial quan- 
tity of steam coal which is untapped. In the other case, 
the Fernhill collieries, of Blaencwm, are sinking the shaft 
in a district where the area of coal is very considerable 
After completion of the sinking operations, it is expected 
that employment will be provided for between 1400 and 
1800 men. 


Works Restarting. 


News is forthcoming almost every day of difierent 
works making a restart in South Wales. Work is likely 
to be recommenced at the big mill at Dowlais towards the 
end of this week, and providing that arrangements can 
be arrived at regarding wage costs, there is a probability 
of the English Crown Spelter Company restarting opera- 
tions at Port Tennant, Swansea. This undertaking em- 
ployed about 700 men before the slump in the spelter trade. 
The company has a quantity of ore on the spot, should 
work be possible. The works closed down in June, 1920, 
being one of the first to feel the effects of the decline in 
industry. 


Cuts in Steel Bars. 


The South Wales Siemens Steel Manufacturers’ 
Association, in order to endeavour to meet foreign com 
petition, has reduced steel bars by another £1 per ton, 
making the price £8 10s. 


Current Business. 


There is not a great deal of fresh business being 
done in Welsh coals except in the way of cargoes for fairly 
early delivery and for which prices have to be cut very 
fine. . People abroad will do practically next to nothing 
for shipment very far ahead, as they are afraid of the 
market showing easier conditions. The French State 
Railways are reported to have contracted for some sup- 
plies on the basis of a little over 30s. per ton for Monmouth- 
shire large, but the figures have not yet become known, 
and it is doubted whether the business is for shipment 
over the next month or two. Prices have not sagged 
during the past week. Dry coals are quiet in demand, but 
highly bituminous coals are firm and in great demand. 
In fact, highly bituminous smalls can command as much 
as superior large coals for this month's shipment. Patent 
fuel makers are experiencing a better inquiry, while pit- 
wood is very steady at 39s. to 40s. Anthracite coals, 
particularly sized qualitiés, continue firm. 


Latest News from the Provinces. 


SHEFFIELD. 
Rolling and Forging. 


THE proprietors of local rolling mills have reduced 
their charges for hire work by 74 per cent., and the charges 
for forging and tilting 10 per cent. This movement is a 
sequel to the recent reduction of steel workers’ wages. 


WALES AND ADJOINING COUNTIES. 
Swansea Metal Exchange. 


The market continues very quiet, and business 
is scanty in proportion; while here and there works are 
re-starting, it is to be feared that others which resumed 
operations recently will come to a standstill again on 
account of the shortage of orders. 


Coal Contracts. 


It is now reported that French railways have 
purchased 20,000 tons of Admiralty and leading Mon 
mouthshire large coals for delivery up to the middle of 
October at the price of 90f. c.i.f. This is approximately 
38s. 6d., and taking the freight at 8s. for Rouen, the price 
left is a shade over 30s. for the coal. A contract for 20,000 
tons of smalls, for delivery over the next two months, has 
also been arranged at round about 25s. c.i.f. A contract 
for British coaling stations is also reported to have been 
fixed up on the basis of 3ls. per ton, f.o.b. for shipment 
up to the end of June next, for superior large steams. 


In the August of the Great Western Railway 
Magazine appears an excellent article suggesting that the 
“Safety First '’ movement, initiated in this country by 
that company, should be followed by “ another form of 
‘Safety’ propaganda among railwaymen; another 
crusade or movement—-one to preach clear thinking, to 
teach facts, and to combat discontent.’’ The writer claims 
that this can best be done through railwaymen, because 
they ‘‘are an intelligent body of men. They are 
among the more respectable and more responsible sections 
of the community, because of the permanent nature of 
their employment, and because they are, to so great an 
extent, custodians of the public safety. They are also 
engaged in a public service, responsible not only to their 
employers, but also to the public. Workers in other 
industries look to railwaymen for a lead in important 
issues where clear thinking and sound judgment are 
required. It is because of that fact, and because of the 
inherent sound judgment and common sense of our men, 
that this article is written by an ordinary representative 

| Great Western man to his fellow-railwaymen.”’ 
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Current Prices for Metals and Fuels. 





STEEL (continued) FUELS. 
N.W. CoastT— : N.E. Coast— Home. SCOTLAND. 
Native NSS Bg Peis Aga ony Apes Se: - £s 4d. 5 LANARKSHIRE— 
PR er ee ae ne ich Veen sie /. Ship Plates (f.0.b. eel a 
1 . ” ° 
N, African ° one eee eee 06) «(ose ove Angles os _ Splint 
N.E. Coast— Boiler Plates... ... ... 21 0 r Trebles 
Native is: dos anh SS” eae Meus" aes Joists “ os j Doubles ... 
Foreign (c.i.f.) oe sn SER eee : Heavy Rails ... Singles 
Fish-plates 
Channels... ... 
Hard Billets ... 
PIG IRON. Soft Billets ” » 


Home. " F 1 PESHIRE— 
N.W. Coast— (f.0.b. Methil or Burnt- 


whd¢ ; Ramow— island)—Steam ... 2... ce sas coe cee  26/- 0 30 
sad | coo comme ae Heavy Rails ne Screened Navigation ... ... os: seo see 35/- 
No. 1 Foundry ... .. 81 aaa, “ke Light vee nee eee Trebles Seen ee ee 30/ 
No.3 ,, 81 TS RE ewe an eee re ene ee 29/- 
. Ship Plates .. .. .. 15 seo!) os a es ilk, ‘ae he 25/- 
N.E. Coast— Boiler eee 
Ne 8.2.6 712 6 | MANCHRETER (Prices irregular and uncertain, unchanged) — 
. 7 Bars (Round) Lin!) ec BO Or Ge BOB SO 
cence 7 ,, (others) ... .. 15 0 0to1610 0 
5 
0 
0 


AYRSHI&E 
(f.0.b. Ports) —Steam 
” » Splint 
Trebles 


coocoooooco 


ScoTLanp—* 
Hematite ... 


“Oe ee Ee Bae LuTHIANS 
(f.0.b. Leith)—Best Steam soe |g “eee 29/- 
Secondary Steam ... ...0 20. we: 27/6 
ee ae o>. ak eta ae 29/- 
nul ee -_ eee ++ . 27/- 
Silici I ’ did mae i miner sel ends ie 25/- 
Silicious Iron ... ... ... te? aad » (Soft Steel) 17 17700 
No. 4 Foundry ue s. Boiler)... 21 
a 44/- 


No. 4 Forge 
; SHEFFIELD (Prices irregular and uncertain)— 
Mottled way = Household oe, oe oe sae sas tee oss 56/8 to O0/- 
White ... Siemens Acid Billets .. 16 00 ... ... ; | I. 
* GR tii sin ibe Ei hh: tees OM 
Mineanpe Bessemer Billets .. .. 1510 0 4 
: a ; sa Hard Basic 13 0 0 NORTHUMBERLAND— cas 
Staffs. (All nominal, waiting carly reduction ).— Pe ie a Best Steams ... 20.0... 6c. cee ee ove © 8O/- to 32/6 
Soft, os we oe «12 0 : sage Second Steams ... ... ss exe ce SS OD 
0 


“3 ENGLAND. 
”N.W. CoastT— 


aatQtaq 
et ee 
Unnon 


All-mine (Cold Blast) ...17 0 0t617 7 6 
; 0 0 Hoops... w- -. «. W 5 —_— Steam Smalls ... ... ... .. ~ @. <a oe 
Part Mine Forge ... ... 8 Soft Wire ° 13 15 : ; 

» Foundry No.3... 9 0 0 to 9 5 0 ll “ae Unscreened we ee nee oe 92/6 to 27 
sectheasten ® (Alt re ee ee MIDLANDS— Household tee sal’ bee, tine, aes ee 
NO é nom , é 4 et or). 

f Fr i Nos. 2 and 1 8 ms 0 ’ Small Rolled Bars... ... 1210 0t0 1410 0 DuRaAM— — : 5 
oundry Nos. an Soft Billeteand Bars .. 1200 .... ... ee ee NR TE 
a No. 3 a 2H See, 2 Si  .net ditelintetreath aul tune sheen tenet 


a Forge dan tlie TubeStrip .. ... 1210 0 to 13 10 A Household... nal ¥ ods ces ace eee = 8BJ- to 40/- 
Derbyshire ® (All nominal ).— Anglesand Joists .. 14100 ... ... Foundry Coke =. ose es ons oe nee AB to 5) 
No. 3 Foundry... ... Tees... ... sg: SI: suet SHerrigyp—" 


Bowe Bridge and Tank Plates 1500 S. Yorks, Best Steam Hards ... ... ... 38/2 to 33/8 
Pee ae a Derbyshire Hards... .. ... ... ... ... 32/8 to 33/2 


Lincolnshire *— ~ ey EASY Ft EE eC SOR EI SS ee ee ee ee 
Basic ae” wit ace en, NON-FERROUS METALS. Cobbles ... ... ere ee :ttet— 
INET con.-0ns sen, umes , Swansza— Nuts Od ioe a 
Forge wes nee wee oes Tin-plates, .C.,20by14 ... .. ... ...  24/- to 25/- Washed Smalls ... ... -+ + 28/8 to 30/2 

N.W. Coast—2 ne | eee 154 15 Best Hard Slacks... . vse nee 20/- to 25/- 

N. Lancs. and Cum.— - (three months) .. .. ... .. 156 0 Seconds ” te ee ne s+ see 20/- to 28/- 
Hematite Mixed Nos. eth oe 69 10 Soft Nutty ,, + see eee 20/+ to 25/- 
Get. ooo L os . (thee months)... 20. 20. oo nee 69 17 Pea ” - 18/- to 22/- 

Spanish Lead (cash) .. ... .. ... ... 23 12 Small oa ae ere 

a (three months) .. .. ... 23 5 House, Branch wetubr aiavettam, oo ae 
Spelter (cash) bast aay bees, Oygeebigringg 25 2 »  BestSilkstone... .. .. .. .. 36/8 to 8772 
MANUFACTURED IRON mek... .. =e Blast Furnace Coke... .. ... .... (48/-, 85/-export) 
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Home. . | Mancuxstsr— Coma 19§0UTH WALES. 
£s. d. . s{Copper, Best Selected Ingots .. ... ... 70 10 Steam Coals : 

{ Dy Mies oo ak eee... 74 10 Best Smokeless Large ... ... ... ... ... 36/6 to 37/6 
CI jase, ce eas {See By mnie ons Guard... 2S 103 0 Second és a al iow’ as tees inet) GR On H- 
Best __,, ee Oe ete ‘tae oS me jf 01 Best Dry Large... 2... ss ces cee «SB f> to 87/- 
N.E. Coast— Brass Loco Tubes 0 Ordinary Dry Large we ces cee oe BB/- to B4/- 
i mine ,» Condenser ... a le ES: 0 Best Black Vein Large — Eng Ae we 
et 5) Gr Ce Se Lead, English HT Western Valley yy ws ve os os Ss to 88/- 
Qe BS a: SoA see cae ow SO Best Eastern Valley Large .. ... ... ... 82.6 to 36/. 
7 , Ordinary - on ee - woes Gy Oe SRS 
Lanos.— NS greater aeiiestedy > ne cee to 20/. 
Crown Bars ... ... ... wee eee er Gap hig." coca aaa) rc BS te 8s 


a Fe esp otal FERRO ALLOYS, Washed Nuts... ... ... rs as ae ee ee 
8S. Yorxs.— (All prices now nominal). No. 3 Rhondda Large ... . o- Sa wane 
Crown Bars ... ... ... bat * ’ ” we Bealls... =. oe w+ S846 to By- 
psec Br Tungrton Metal Powder... - por No? , date 986 to 
OY ae eb igh — lla a eg ae ae . »» Through esceindent faa. 
er fon. or Val * i Smalls a swe ee Baa 
MIDLANDS Ferro Chrome, 4 p.c. to 6 p.c. carbon... £36 12/- Cok rt) 60/- to ~ 
Marked Bars (Staffs.) ... sa asd : RE ws gee cab lene np secs’ lie . /- 
seadk Oa ” Gpe.toSpe 5, £34 12/- Patent Fuel soy cow Oe) bits lace Sa aay. 
; eee see es nee one % Spc.tol0p.c.  ,, £34 12/- Pitwood (ex ship) ... ... exe vee 90s to 40}. 
Nut and Bolt Bars... sige Specially Refined , F 
Black Sheets (dbls. nom.) eee see Max.2p.c.carbon ... ... ...£80 28/- ae ee Coals : 
Galv. Sheets, 24 W.G. aC TD, 2s tak, ons, one, Aa 82/- ee ae ee 
(f.0.b. L’pool, or equal) »» 0°75 p.c. carbon ... ...£110 41/- SesRGS 5) see; 466 civbe bones | 800: si 0007, coors vee - ie tan BR 
Gas Tube Strip ... .. ~~ »»  Cartbonfree... ... ... ...2/8 per lb. eR, Melick: 0deisrdce {cca 1 ane vee 55/- to 57/6 
Metallic Chromium + see eee es/6 per Ib, Big, Veleiiid® is0% sev s:. oe oe =©55/- to 67/6 
Ferro Manganese .- (per ton) £18 for home. Machine-made Cobbles... ... ... ... ... 7O0/- to 72/6 
»» Silicon, 45 p.c. to50p.ce. ... ...£1410 0 scale 6/- per ceed She eee wae ie aE te lt 
STEEL. y unit pte Gane pa ain tno 
a ory Oe 75 pC... oss ose se 21, seale 6/- per anit tc eam te 
£8. d. £ »» Vanadium =... 2. see see o0e22/- por Ib, Breaker Dull 0... 0: cov cee cor, coo. oe Ufo b0 19/6 
Scor_anp—¢ », Molybdenum an OSS i, “Se Rubbly Culm 2.0 2... eee cee eee DD to 24/6 
Rally Fite tH Or Oa... ,, Titanium (carbon free) s+ «ee /6 per Ib, Steam Coals: 
Ship Plates fin. andup15 0 0 ... . Nickel (perton) ... ... ... ... ...190 OT ene a ee Ye 
aes ewe a kad dan vee or tem ce Gerenders0 8. aa aoe uw we aoe 
Steel Sheets J,in.to#in.16 5 0 |. 2. ... Aluminium (perton) .. ... ... ...4110 to £120 Cates Sa a res Ss Saree 


Sheets(Gal. Cor. 24 B.G.) — Se (British Official). Cargo Through a” gah ae ame come” ae eS 


ScoTLanD—- 














+ Delivered. ® Net Makers’ works. 3 At farnaces. * Glasgow, Lanarkshire and Ayrshire 5 Home Prices—All delivered Glasgow Station. 
® Export Prices—F.0. B. Glasgow. 7 Prices represent the real market before the official change was made. ~ © These prices are practically alike now. 
® Sheets reduced while other prices are advancing. “ Except where otherwise indicated coals are per ton at pit for inland‘and f.0.b. for export, and coke is per ton op rail 

at ovens and f.o.b. for export, 44 For inland sales, *® Per ton f.0.b. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Export Facilities. 


Tue stagnation of the iron and steel trades is 
lue partly to the large increase in the country’s pro- 
duction through the addition of the manufacturing 
resources of Alsace-Lorraine and the Saar. The pro- 
duction now so far exceeds the home requirements that 
the surplus can only be disposed of on foreign markets, 
and the situation is complicated by the fact that it is 
almost impossible to compete with Belgium and Germany, 
in which countries the productive costs are very much 
less. For some time past the Government has been con- 
sidering the ways and means of coming to the assistance 
f the metallurgical industries, and negotiations are now 
being carried out whereby the prices of coke will be 
appreciably reduced and much greater rebates will be 
allowed on the railway charges for export. While Ger- 
many has been required to deliver large quantities of 
coke the prices delivered at the frontier are so much below 
those paid for French coke that the Government imposed 
a tax on the German fuel as a protection for the French 
ovens. It is now intended to reduce that tax to permit 
of ironfounders being supplied with cheaper coke. At the 
same time the rebate of 25 per cent. on the railway rates 
as applied to goods for export is to be increased, although 
to what extent is not yet known. It is probable that 
effect will be given before long to other proposals for reduc- 
ing the prices of French metallurgical products on foreign 
markets. 
Locomotives. 

The statement that the P.L.M. and the Orleans 
railway companies were on the point of giving out orders 
for locomotives was particularly welcome to builders, 
who were finding themselves very short of work, but 
although the railway companies are in need of locomotives, 
it appears that there is little prospect of contracts being 
given out for some time, on account of there being insuffi- 
cient funds available for the purpose. What gave rise 
to the rumour was the intention of the P.L.M. and the 
Orleans companies to purchase a number of electric loco- 
motives required for the electrification scheme, which is 
being actively proceeded with and is helping to provide 
satiafactory employment for the electrical engineering 
firms. Steam locomotive builders have been promised 
large orders from Poland, but the financial situation which 
prevents the distribution of contracts in this country is 
considerably worse in Poland, where the requirements 
are being met for the time being with locomotives sur- 
rendered by the Germans after the Armistice. 


Tidal Power. 


The Commission appointed at the Ministry of 
Public Works to examine proposals for the laying down of 
experimental tidal power installations has given particular 
attention to the preliminary schemes for utilising the 
tides at Aber-Vrac’h, near Brest, where the difference 
between high and low water levels is about 8m. Com. 
plete plans have now been prepared and presented to the 
Commission, which has transmitted them to the Minister 
of Public Works, and the usual public inquiry is to be 
carried out as rapidly as possible, so that the work can be 
put in hand with the least delay. The concession is being 
applied for by a financial group, which will constitute a 
company of which the share capital of 15 million francs 
will be subscribed by the State and an additional 13 
million francs will be raised by an issue of debentures. 
From a technical point of view the most serious obstacle 
was the construction of turbines which would resist the 
action of the sea water. That difficulty has, it is now’stated, 
been satisfactorily overcome, and turbines will be supplied 
by Messrs. Escher Wyss et Cie., of Zurich. The scheme 
provides for the construction of a ba 150 m. long, 
the height being 4m. above high water level. It will be 
formed of ferro-concrete caissons. In the central caisson 
will be installed four turbines, each of 1200 horse-power, 
and two alternators which will generate current under a 
tension of 1500 volts. The barrage will have a hold up 
from two to three million cubic metres of water, according 
to the height of the tide. The turbines will be reversible, 
so as to operate on the rising and falling tides, and to 
prevent any interruption between the tides, a barrage 
30m. high will be constructed across the Diouris. 


Morocco Railways. 


By the completion of the section of railway 
between Fez and Taza there is now direct communication 
between Algeria and Casablanca and Marakech. Begun 
ten years ago, the 60cm. gauge railway in the Protec- 
torate has a length of 1300 kiloms., and although the 
work of construction has not been rapid, it was continued 
without serious interruption throughout the war, often 
under very serious difficulties. The building of the Fez- 
Taza section was 4 particularly arduous undertaking, 
passing as it does through a mountainous region where 
fifteen bridges had to be constructed of from 20m. to 
100 m. in length, while embankments more than 20 m. 
high had to be made, as well as numerous deep cuttings 
through rocks. 


Aviation. - 

In a communication on the future of aviation, 
presented at the Congress of the Advancement of Science | 
at Rouen, M. Louis Breguet pointed to remarkable achieve- 
ments in the future as regards the speed of aeroplanes, | 
which, he was convinced, would eventually be able to 
travel from Paris to Buenos Ayres in five stages in less 
than two and a-half days. Such a machine would have a 
wing surface of 250 square metres, and would be propelled | 
by engines of 2000 horse-power. Travelling at speeds | 
from 200 to 250 kiloms. an hour, it would carry twenty | 
passengers, a crew of seven, a ton of luggage, and about | 
4 tons of fuel. M. Louis Breguet claims that these pre- 
dictions are based upon results already obtained. He 
states that aeroplanes are now under construction with | 
engines of 4000 and even 5000 horse-power. 





British Patent Specifications, 


| When an é 1 ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at la. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of th 
complete Speci fication. 
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INTERNAL COMBUSTION ENGINES. 


165,556. April 9th, 1920.—Cootine Warer Systems, R. M. 
ye wy 1, St. Luke’s-road, Maidstone. 

The inventor proposes to increase the speed of circulation of 

the cooling water by introducing a jet of compressed air A in 
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the riser connecting the radiator with the cylinder jacket. For 


the purpose of reducing the temperature of the water he bubbles | 


air up through the water from perforated pipes B B, and allows 
it to escape at the top. Spiral baffles are arranged in the 
radiator to check the ascent of the bubbles.—July 7th, 1921. 


DYNAMOS AND MOTORS. 


165,806. July llth, 1921.—ImMPROVEMENTS IN OR RELATING TO 
tHe Coottnc or Dyxwamo Evecrraric Macutnes, Vickers, 
Limited, of Vickers House, Broadway, Westminster, and 
Allan Bertram Field, of the same address. 

This specification, which is a long one, deals with a method of 
cooling which involves the evaporation of a cooling medium, 
which, at a favourable pressure, has a boiling point somewhat 
below the temperature at which the insulation of the machine 
is liable to injury. This medium is circulated through passages 
in the rotor or stator, or both, thus converting the greater part 
of the liquid into vapour. The mixture is then withdrawn from 
the machine and passed through a cooling apparatus, which 
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condenses the vapour and cools the resultant liquid, which is 
then delivered to the pumps, which again circulate the medium | 
through the machine. In the diagram A isthe turbo-generator, 
B a pipe leading to the generator from a sump containing the 
evaporable cooling medium. C is a pump, D a surface condenser 
with inlet and outlet pipes on the right for the circulating water. 
E is a pipe through which the medium, after condensation, 
leaves the condenser on its way to the sump. F is a pipe also 
communicating with the sump for drawing off the surplus or 
unvolatilised part of the medium from the generator A. G is an 
air pump for use when a sub-atmospheric pressure is main- 
tained within the generator, the pump having an air discharge | 
pipe H and a connection K leading to the sump.—July 11th, 
1921. 


165,957. April 8th, 1920.—IMPROVEMENTS IN AND RELATING TO 
VENTILATING Systems ror Dynamo ELzcrric MACHINES, | 
The British Thomson-Houston Company, of 83, Cannon- | 
street, E.C. 4. 

This specification describes an improved ventilating system | 
of the closed circuit type, that is, a system in which the same air | 
is used continuously. The machine is provided with air circu- | 
lating designed to direct the current of air toward and | 
around the parts tending to be heated, and finally outward 
through exhaust port A. The rotating member of the machine 


A | 


| tube which is arranged along 


metal plates E which collect any particles of moisture carried 
over by the air, and the particles are drained to the bottom of 
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the tank, where this water and that from the spray nozzles is 
collected by a drain pipe F.—July 8th, 1921. 


165,961. April 9th, 1921.—IMPROVEMENTS IN AND RELATING TO 
Dywamo Execrric Macutxes, The British Thomson- 
Houston Company, 83, Cannon-street, London, E.C. 4, 


and Frank Percy Whitaker, of 237, Clifton-road, Rugby. 
This invention relates to rotary converters which are started 
with an induction motor connected in series with the slip rings, 
and the object is to prevent the reversal of polarity when 
starting. A is the starting motor, and B the rotary converter. 
If the polarity of the rotary converter is correct, current will flow 
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through the armature of the relay C so as to hold the field circuit 
closed at contacts D, E. If, however, the field tends to build up 
in the wrong direction, the armature F will be moved so as to 
open the field circuit at contacts D, E, or reverse it with respect 
to the armature of the rotary converter, and so prevent the 
converter from building up with the wrong polarity. Even if 
the field poles of the converter have accidentally acquired a 
residual magnetism in the wrong direction, the action of the 
electro-magnetic relay is such that the rotary converter will 
eventually build up in the correct direction.—July 11th, 1921. 


WIRELESS TELEGRAPHY. 


165,824. May Sth, 1919.—ImPproveMENTs IN THERMIONIC 
Transmittine Devices ror WIRELESS TELEGRAPHY AND 
Teternony, Henry Joseph Round, of 9, Woodberry 
crescent, Muswell! Hill, London, N. 

The thermionic valve described in this specification has the 
anode inside the grid, and the filament outside, and the anode 
is made hollow, se that it may be cooled with oil or water. A is 
a hollow metal tube closed at its inner end and sealed at B into 
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the glass of the bulb C and acting as the anode. It is surrounded 
by a grid D the lead from which passes out through the glass 
at E. F is a filament which is arranged preferably as a4 coil 
around the grid and is maintained in position by supports G, 
the leads from the grid being sealed through the glass at lisa 
the axis of the anode A and through 
which cooling fluid may be introduced. J is a cage or sheath of 
metal surrounding the filament for the purpose of preventing 
the emission from reaching the glass.—July 11th, 1921. 


TELEGRAPHS AND TELEPHONES. 


147,432. - July 14th, 1921.—ImpRoVEMENTs IN TELEGRAPHY, 
Ga +} 





is provided with fan members B at either end, which are P 
to maintain a circulation of the cooling medium. Extending 
across the central chamber is the air washer, which comprises 
a pipe C or a number of pipes connected to a fresh water supply 
and having a plurality of spray nozzles D, The heated air, after 
passing through the exhaust port of the machine, through 
the air washer. The supply ducts are fitted with corrugated 











haft fur Drahtlose Telegraphie, m.b.H., of 9, 
Tempelhofer Ufer, Berlin, Germany. 
The object of this invention is to provide a substitute for the 
per tape commonly employed for the transmission of 
Moree signals. A is the thread which is drawn from 
a reel B on to a reel C, and passes around guide rollers 
between which is a whee! D dipping in a trough of coloured ink. 
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The thread is intermittently pressed against the surface of the 
wheel by a blade E attached to the armature ‘‘of’ an 
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ectro-magnet F. The specitication also describes a transmitter 
which operates on a similar principle.—July 14th, 1921. 


TRANSMISSION OF POWER. 


165,528. March 27th, 1920.—-Toornep Gearine, J. Pollock, 
91, Victoria-gardens, Chichester Park, Belfast. 

Lhe inventor proposes to step, or stagger, the teeth ot gear 

wheels, and to provide shrouding between each of the steps. 
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He says that the teeth may be cast or cut, but does not indicate 
the process. In the gear illustrated, the rows of teeth A, B and 
C are stepped with regard to one another. The row D is level 
with row C, and then another set of steps is introduced.—June 
27th, 1921 


165,715. January 12th, 1921.—-Foorsrer Bearings, B. E. D. 
Kilburn, 31-33, High Holborn, London, W.C. 1. 

In this footstep bearing the load is supported by a pin A 

bearing in a flat plate B. The plate rests on a ball which is 
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excentric to the shaft, and lubricant is supplied through the 
hole C, opposite the ball. It is said that this bearing will carry 





ureater loads, irrespective of the direction of rotation, than is 
possible with other types. July Tth, 1921. 
TRAMWAYS AND RAILWAYS. 
165,560. April 12th, 1920.—Vatves ror Arr Brakes, The 
Westingt Brake Company, Limited, and K. H. Leech, 


82, York-road, King’s Cross, London, N. 1. 


Ey 


Ny 
> NV 
ae 
mit @eaies A454 


N°165,560 









rhis release valve is fitted in the usual manner te control 
communication between the exhaust port of the triple valve 
of the braking apparatus and the atmosphere. The branch A 
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connects with the triple valve, and the port B communicates 
with the train pipe, while C is open to the atmosphere. The 
valve itself is shown at D, and is kept on its seat by the spring 
E. Another spring F, bearing against a sliding plunger, tends 
to open the valve, but in the position shown is not sufficiently 
strong to oppose the spring E effectively. If, however, the 
pressure in the train pipe is increased, the plunger is pushed 
forward and compresses the spring F until it can overcome the 
spring E, when the valve D is opened and establishes com- 
munication between A and C. If the spring F fails, the plunger 
comes into contact with the projection G on the valve and 
ensures the valve being opened.—July 7th, 1921. 


SHIPS AND BOATS. 


| 165,486. January 2Ist, 1920.—Srorm VaALvEs FoR Suips’ 

| Scuprers, Cammell Laird and Co., Limited, Sir G. J. 
Carter, J. D. Murray, and N. B, J. Peacock, Birkenhead. 

This valve, for ships’ seuppers or soil pipes, is intended to 

be closed in cases of emergency, when it is necessary to prevent 

sea water coming in and flooding the ship. Its chief peculiarity 
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lies in the method of actuation, which is said to prevent the valve 
being distorted by improper us« rhe valve, it will be seen, is 
of the flap type, and has its spindle extended at one end. On 
this extension there is a lever, against which a threaded spindle 
is screwed down. Two types of valve are illustrated.—June 
21st, 1921. 


MISCELLANEOUS. 


138,365. January 29th, 1920.—FLoat VALVEs ror REFRIGERA- 
Tors, E. Ruegger, Hardturmstrasse, 19, Zurich, Switzer- 
land. 

It is necessary that the floats of valves used to control refri- 
gerating machines should be light in comparison with their 
displacement. At the same time, however, they have to with- 























stand an external pressure. The inventor thus makes the float 
as light as possible, and puts inside a small quantity of liquid 
ammonia, or sulphur dioxide, or a mixture of liquids which 
will have a vapour pressure above that of the atmosphere at a 
temperature of 20 deg. Cent. The pressure of the vapour inside 
the float then helps to balance the external pressure and relieve 
the walls of the float.—June 29th, 1921. 


Forthcoming Engagements. 
MONDAY, AUGUST 22Nnp. 


KEIGHLEY ASSOCIATION OF ENGINEERS.—Through the cour 
tesy of the Gofa Tire Company, Limited, Gargrave, arrangements 
have been made to visit their works. Motor vehicles will leave 


Town Hall Square 1.30 p.m. prompt. 


MONDAY TO SATURDAY, SEPTEMBER 5Sru TO lors. 
Iron AND Sree InstiruTe.—Autumn meeting in France. 
WEDNESDAY TO WEDNESDAY, SEPTEMBER 
7mH TO 14tu, 
British AssocraTion.—Annual meeting in Edinburgh. For 


programme see page 154. 


WEDNESDAY, THURSDAY AND FRIDAY, 
SEPTEMBER 2Ist, 22np, AND 23rp. 
Tae Institute or Metats.—Autumn meeting in Birmingham. 


For programme see page 151. i 


Ava. 19, 1921 





CATALOGUES. 


T. L. Reep Cooper, 11, Tothill-street, Westminster, London, 
S.W. 1.—-New illustrated list of immersible electric pumps. 

Surrotk Iron Founpry (1920), Limited, of Gipping Work 
Stowmarket.—Pamphlet giving particulars of Super-Silic: 
welding rods for cast iron. 

MarryaTr anv Scort, Limited, Hatton-garden, London, 
E.C.—-Exceedingly well got up and illustrated catalogue of 
various types of lifts, including those with automatic contro 
with their accessories. 

Atrrep Herpert, Limited, Coventry.—Catalogue Section 
E6, fourth edition, devoted to turret lathe tools and containin, 
a series of excellent illustrations of numerous accessories designed 
for use with such tools. 

Sir W. H. Baitey anv Co., Limited, Albion Works, Salford 
Manchester.—Catalogue Section 6, No. 221, giving illustratior 
and particulars of numerous types of power pumps designed fo 
a great variety of purposes 

Mavor anp Covutson, Limited, 47, Broad-street, Mile End 
Glasgow.—First issue of a monthly journal entitled M. and ( 
Machine Mining, which contains several articles of interes, 
including a description of the firm’s “* Universal "’ coal cutter, 

Joun H. Witson anv Co., Limited, Dock-road, Birkenhead 
Illustrated catalogue 55 W/1921, giving particulars of ship 
deck machinery, including electric cargo and lifeboat winch: 
and windilasses, steam-driven cargo winches, steam windlass« 
and capstans, &c. 

Tue Crry Exvecrrica, Company, Limited, of 1, Emerald. 
street, London, W.C. 1.—Revised catalogue of direct-current 
motor starters, speed regulators and shunt resistances. New 
features are the firm’s improved combined starter regulators and 
a new form of inching starters 

Barimar, Limited, 10, Poland-street, Oxford-street, Londo: 
W. 1.—Well illustrated and got up brochure entitled “* The 
Welding Test,”’ which contains a large amount of informatio: 
regarding the Barimar system of welding and numerous engray 
ings of broken articles repaired by it 

Watts Brorxers (SHEFFIELD), Limited, Triumph Works 
Keetons’-hill, Sheftield.—Well got up and illustrated catalogue 
of woodworking machines, including circular saw benches of 
various types, fretsawing machines, plane iron grinding machines, 
tenoning machines, mortising machines, wo d trimmers, 
vises, &c. 

J. PARKINSON AND Son, of Shipley, Yorks., have sent us a 
copy of their publication AA 3, which is entitled ‘‘ What Others 
Say of the ‘Sunderland’ Gear Planers,” and which comprises 
a series of copies of letters written by satisfied users of those 
machines. At the end of the little book there are several photo 
graphs showing various sizes of machines and gears produced. 

Simptex Conpvuits, Limited, Garrison-lane, Birmingham.- 
Copy of the July issue of ** Installation News,” containing, 
among other items, articles on Earthing of Factory and 
Works Installations’’ and on Wiring in Modern Concrete 
Buildings,” and descriptions of the firm's standard pattern 
hand lamp, colliery lighting system and lanterns for industrial 
and street lighting. 


EDUCATIONAL INTELLIGENCE. 


Mr. H. P. Puitpot, B.Se., A.M. Inst. C.E., Assistant Professor 
at University College, has been appointed to the Professorship 
of Civil and Mechanical Engineering at the Finsbury Technica! 
College ; and Mr. A. J. Hale, B.Sc., F.1.C., Chief Assistant in 
the Department of Applied Chemistry, to the Pro‘essorship in 
that Department. The entrance examination of the College will 
be held on Tuesday, September 20th. 


Brirish Inpustrigs Fair at BiIRMINGHAM.—Iln connection 
with the British Industries Fair, which is to be held from 
February 27th to March 10th next year, in addition to the 
classification under which exhibits have hitherto been invited 
for the Birmingham section, the Board of Trade has now 
included the following :—Engineering in general; all metals, 
ferrous and non-ferrous, excluding precious metals; agri 
cultural implements and appliances ; mining, colliery and quarry- 
ing ; brewing, distilling, and catering plant ; and construction, 
building, and decorating. 

* ARMSTRONG WHITWORTH Suips.”’—A very handsome and 
interesting souvenir bearing the above-named title has been 
sent to us by Sir W. G. Armstrong, Whitworth and Co., Limited, 
in commemoration of the fact that with the launch of the Cunard 
liner Ausonia the firm has now produced a total of three million 
tons of shipping. Since the first keel was laid in the Walker 
Yard in 1852 the firm has built 1000 vessels, of which 800 were 
passenger and merchant ships. The Elswick Yard was some time 
ago, as is well known, found inadequate to meet the demand 
for larger vessels, and in 1913 the company opened its new 
Armstrong Yard adjoining the Walker Yard. This new yard 
has ten slips, is capable of accommodating larger vessels than 
any yet projected, and has a capacity by itself for 100,000 tons 
of shipping per annum. The souvenir takes the form of a list 
of the vessels which the firm has produced and a selection of 
exeellently reproduced photographs of some typical examples 
of Armstrong warships, passenger vessels, train ferries, oil 
tankers, ice-breakers, &c. At the present moment the company 
is building Cunard and P. and O. liners and many cargo vessels. 
The. souvenir is a most interesting production, and is well 
worthy of the great enterprises of a great firm. 


UTILISATION oF Waste TIMBER AND CoTTON STALKs.—An 
enormous amount of wood is wasted in the process of converting 
the felled tree into merchantable timber. It has been esti- 
mated that in the United States alone the quantity of wood waste 
produced annually in the saw mill amounts to 4000 million cubic 
feet. Much of the wood at present wasted could be utilised for 
such purposes as the manufacture of paper pulp, and the pro- 
duction of turpentine, acetic acid and other products. The 
question has recently received consideration in New Zealand, 
and it has been suggested that the waste in some instances might 
be used for papermaking in place of imported wood pulp. In order 
to ascertain the suitability of certain New Zealand timbers for 
this purpose, an investigation has been conducted at the Imperial 
Institute, the results of which are recorded in the current number 
of its quarterly Bulletin. It was found that the timbers examined 
could all be used for the manufacture of paper pulp, but whether 
such an industry would be profitable in New land would 
depend on purely economic factors, such as the quantity of 
waste wood available, its cost at the pulp mill and the price of 
fuel and chemicals, &c. Another article in the same Bulletin 
deals with the problem of the commercial utilisation in cotton- 
growing countries of the vast quantities of cotton stalks which 
are produced each year, and have to be removed from the fields 
after the cotton crop has been gathered. Investigation at the 
Imperial Institute has shown that the stalks form a promising 
material for paper-making, and that they might also be used for 
obtaining acetic acid, tar and charcoal by a process of dry dis- 
tillation. 
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